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GAS AND WATER PIPES) STURTEVANT |papxer & LESTER 


14 to 12m, BORE. 


G AS Blanufacturers & Contractors. 


THE ONLY MAKERS OF 


PATENT ANTIMONY PAINT, 
E XHAUSTERS. Parker’s. Imperial Black. Varnish, 


THOMAS ALLAN & SONS, oe Oxide Paints, Oils; and General Stores, 
: G d Wi Works. 
Bonlea Foundary,| ™ Send for Catalogue No. 82. for Gas and Water Works 


~vws WORKS: 

















SOUTH STOCKTON-on-TEES. ORMSIDE STREET, OLD KENT ROAD, 
Formerly Springbank Iron-Works, Glasgow.| SryRTEVANT ENGINEERING Co., LONDON. 
HstTaBiisHeD 1848, 
pe oe 75, Queen Victoria Street, ROBERT MARSHALL, 
SANITARY & RAIN-WATER PIPES, HOT WATER LONDON, E.C. CANNEL COAL MERCHANT, 
PIPES, STABLE FITTINGS, RANGES, STOVES, . 
And GENERAL CASTINGS, GLASGOW. BERLIN. STOCKHOLM. ©, Ve ee ae 











4 sts all the Scotch CO. ls 
AMSTERDAM. MILAN. er eee 


LAMBERT BROS., WALSALL, 


MANUFACTURERS OF 
WROUGHT-IRON TUBES & FITTINGS for GAS, WATER, & STEAM, 
BRASS GAS-FITTINGS, GAS-VALVES, STEAM & WATER VALVES, TOOLS, &c., AND OF 


Telegrams: “ Bontza, STOCKTON-ON-TEES.” 








: ; Wrought-Iron 





WARNER'S PATENT MARKET GAS STAND. PIPE, 
And Fittings and Accessories. Lonpon: LAMBETH BRASS & IRON CO., Ltd., Short St., LAMBETH. 


BIGGS, WALL, & CO., 


GAS ee Resa 
49, FANN STREET, 
ALDERSGATE, LONDON, E.C. 


Twentieth Century 
Street Lighting. 


‘dameaidaiaia i 
= ECLIPSED § 


CHIMNEYLESS 
New Incandescent Burner, 


FITTED IN OUR 


‘*DEMAND” 
LANTERN, 


WHICH IS ABSOLUTELY UNIQUE. 


































The 









“TIMES,” necistenen. WRITE FOR THIS SEASON'S LIST, 


The ‘DEMAND,” nrecisteren- 
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Telegrams: PLEASE APPLY FOR CATALOGUE No.8. _ National ae, 
No. 7089, 






“Evans, WOLVERHAMPTON.” 


12,000 PUMPS 
TRADE 









IN STOCK AND PROGRESS. 



















A — 
ae, 


STEAM-PUMP FOR Fig.712  DOUBLE-RAM” 








Fig. 598. “ MP FOR Fig. 685. ‘ RELIA 


















x 8 
STEAM-PUMP. BOILER FEEDING, &c. TAR AND THICK FLUIDS. STEAM-PUMP, 
Telegrams: 
Managing-Director. HV “ KCCOUPLE, LONDON.” 


— LIMITED — 
MAURICE GRAHAM 
Has introduced INCLINED RETORTS during the 
last 9 years into the following and other Gas- Works. 
LEIGH, a. LEEDS. 


ROCHDAL NELSON. 
NEWCASTLE- UNDER-LYNE. BUR HUDDERSFIELD. MIDDLETON. 
GATESHEAD. MANCHESTER. BATLEY. CAMBRIDGE. 


GRAND SUCCESS of GRAHAM’S FURNACE at LEEDS. 
Works: BLACK BULL STREET, LEEDS. 













THRE NEW IMPROVED 


PATENT JENA INCANDESCENT GAS BULB. 


WITH LATERAL AIR-SUPPLY HOLES, INCREASING THE LIGHT BY 50 PER CENT. 
SUITABLE FOR WELSBACH “C” INCANDESCENT GAS-BURNERS. 


PROTECTED BY TWO PATENTS. 





This Bulb is an improvement on all existing Glasses for Incandescent Burners, and can be used with the fancy Screens 
shown on pp. 54 & 55 of our Supplementary Catalogue No. 67, whereby highly Artistic and Decorative Effects are obtained, 


The Advantages may be briefly stated as follows :— 


Increase of Light 


Jena Glass will not =. 
50 per cent, | 


Break with Heat, 


Bulb kept Cool, owing 
to large volume of 
» Air flowing between 


Mantles Screened 
and Protected from 
Draught and Dust. 







G 1691, Brass, 
2s. Od. per doz. 
Air-Diverting Cone, to be 


Equal in Appearance to placed inside Burner. 

































ees Mantle and Glass. 
Electric Light. E 
HIGHER CANDLE POWER or into BULB BEING COVERED AT 
THAN ORDINARY ELECTRIC ew - PARTICULARS ON TOP AGTS AS A PERFECT 
INCANDESCENT LAMPS, G 4689. APPLICATION. |e SMOKE CONSUMER | 
Half Obscured. G 43,554 (Garson Only). 





FALK, STADELMANN, & GO., LIMITED (Sole Licensees), 


$3, 85, & 87, TaroNanon ROAD, LONDON. 


Ask for new Supplementary List of Lamps and Gas-Fittings. 
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1 THE BARROWFIELD IRON-WORKS, LIMITED, 


Late LAIDLAW, SONS, & CAINE, Limited, 
GAS EBNGINEERS AND CONTRACTORS, 


Telegrams: “GASOMETER GLASGOW.” G a A S G O W s 





> eed 





OIL PLANT GAS APPARATUS 
AND CHEMICAL Pees meets eines eee ie OF EVERY 
APPARATUS, DESCRIPTION. 
RETORTS, 
BRIDGES, CONDENSERS, 
GIRDERS, SCRUBBERS, 
WHARVES, PURIFIERS. 
PIERS. ae 
= GASHOLDERS 
ROOFING AND 
OF TANKS. 
EVERY STYLE. ENGINES, 
eae EXHAUSTERS, 
PIPES, VALVES, STEAM BOILERS 
AND « AND 
CONNECTIONS. FITTINGS. 





THREE. LIFT {GASHOLDER. Capacity, SIX MILLION cubic feet. 
240 feet Diameter by 45 feet Deep each Lift. Erected at Glasgow, 1893. 





London Office: 6, LITTLE BUSH LANE, CANNON STREET. 


' GEORGE ORME & CO. 


(BRANCH OF METERS LIMITED) 
a ATLAS METER WORKS, OLDHAM. 








Manufacturers of 


~ ORME S PATENT IMPROVED COIN METER. 


We are now supplying our Wet Coin Meters in Cast-Iron and Tin-Plate Cases, 
both Ordinary and Compensating; also Dry Coin Meters in Tin-Plate Cases. 


t) 











A large number of these Meters 
are in use, and giving 
satisfaction. 








The Mechanism is very simple ; 
and there are no springs or com- 
plicated parts to get out of order. 









| 1) We supply them to work with 
| 1d., Is., or any other 
Coin desired. 










r se ——t l ra The Selling Price of Gas can | 

s wa _ be changed in Situ, and any | 

umber of feei delivered, as may * 

be required. | 

WET COIN METER IN CAST-IRON CASE, DRY COIN METER IN TIN-PLATE CASE, 
Any further Particulars sent upon application. 

Telegraphic Address: “ORMB, OLDHAM.” Telephone: No. 93, Oldham. 
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NEWTON, CHAMBERS, & CO., 


LIMITED, 


THORNCLIFFE IRON-WORKS, NEAR SHEFFIELD. 


Established 1790 
LONDON OFFICE: 19, Great George Street, WESTMINSTER. 
Telegraphic Addresses: “NEWTON, SHEFFIELD,” “ACCOLADE, LONDON.” 


GAS ENGINEERS, IRONFOUNDERS, & CONTRACTORS. 


Manufacturers of ewery description of 


PLANT, APPARATUS, and MACHINERY for GAS and CHEMICAL WORKS, 
RETORTS and FITTINGS, MOUTHPIECES with Self-Sealing Lids. 
Improved COAL and COKE HANDLING PLANT, CONVEYORS, and ELEVATORS, 
CONDENSERS, SCRUBBERS, and WASHERS. 

PURIFIERS with Planed Joints a Speciality. 

Patent CENTRE-VALVES, RACK and SCREW VALVES, WOOD GRIDS, and 
SCRUBBER-BOARDS, CAST-IRON MAINS, and SPECIALS. 
STRUCTURAL WORK, COLUMNS, GIRDERS, and ROOFING. 
GASHOLDERS, Cast-Iron or Steel Tanks. 








































DESIGNS, SPECIFICATIONS, and ESTIMATES FREE. 


PIG IRON (Special Quality) for Engine Cylinders. GAS COAL famous for its UNRIVALLED EXCELLENCE, 


WRITE 


for 
PRICES and 
DESIGNS, 























COAL 


Conveyors & Elevators, 
Breakers. Crushers. 


BARRY, HENRY, & C0. 








—_— ' iaaieniae” _ 
WEST NORTH STREET, 64, MARK LANE, 


ABERDEEN @ LONDON, — 


>RERLEY &,PERRY 
Manufacture , STOURBRIDGE. : 
‘Gas Retorts @m==2") 








Special Bricks & Blocks for GENERATOR & REGENERATOR -FURNACES. 


FIRE BRICKs, LUMPS,& TILES, BLUE STAFFORDSHIRE VITRIFIED BRICKS FOR PAVING,3G&° | 
EVERY REQUISITE FOR GAS-WORKS. Retort Setters sent to an part of the Kingdom. | 
London Agents; Crtractors for the erection of Retort sent complete. ~ °° | 


Gas Engineers and Contractors, : 
BALE & HARDY, snmer douse, ist QUnen VicToRih SrRuit, £6 | 
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‘| “caNOPY" GLOBES 


Two 








They do not dirty 
Ceilings or get Black 
themselves, and 


“Canopy” Globes 
give more Light 





= preserve Decorations than Three Ordinary 
RS, from Smoke. Globes. 
Savein @& # © In average use they 
ai White- Washing and give more light than 
Decorations alone Incandescent Burners, 
more than will pay the at less first cost, 
Gas Bill, and keep the and about one 
House bright and \ Bray’ & twentieth the cost of 
a clean. <a —— = SS renewals. 


Price 3s. Gd. each, complete with Globe, Holder, and Burner. 





GEO. BRAY « C0." BAGBY WORKS, LEEDS 


. LARGEST MANUFACTURERS ww tae UNITED KINGDOM 
OF GAS-RETORTS, 


| HORIZONTAL or INCLINED; also Makers of \s 


- SEGMENTAL RETORTS of all SECTIONS. 


), | PATENTEES OF 


ul MACHINE-FLANGED RETORTS 


y _ DIBDALE —_ 




















ia 

ee : : 

BE, eo SPECIAL BRICKS and 22 

r a BLOCKS of every description i; 

4 cy for GENERATOR and REGENERATOR 2? 

“i FURNACES. ay 
ve O © Lapp ioc Covers, Plain and Rebatal Ties ter at 

RETORTS and other FIRE-CLAY GOODS CAREFU -@. 
RG, | | “x FOREIGN and HOME COPIES of ILLUSTRATED oe wip sai & = 
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W.C.HOLMIES & Co 


MAKERS OF 


Refort Ironwork, Patent Scrabber-Washers, 
Purifiers, Gasholders of all Sizes, 


AND 


Gas Plant and Structurat Ironwork of every P 
description. 

























a 
> a 


CATALOGUES SENT POST FREE 
ON APPLICATION. 


Whitestone {ron-Works, 
HUDDERSFIELD, 


Telegrams : “ Holmes, Huddersfield ;” “ Ignitor, London.” 











A Set of Twelve Condensers, 3 ft. 6 in. diameter by 30 ft. high. From a Photograph. 





R. LAIDLAW & SON 


ENGINEERS a i MANUFACTURERS OF 
& IRONFOUNDERS. (@ i GAS ano WATER 


CAST-IRON PIPES 5 APPARATUS 


ALL SIZES. OF EVERY DESCRIPTION. 











MAU, 


fs 
» 





BEALE’S GAS EXHAUSTERS AND ENGINE COMBINED—ALL SIZES. 
ALLIANCE FOUNDRY, | SIMON SQUARE WORKS, 6, LITTLE BUSH LANE, 


GLASGOW. | EDINBURGH. | LONDON, E.C. 
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WEST’S GAS IMPROVEMENT CO., LTD, 


ALBION IRON-WORKS, MILES PLATTING, 
MANCHESTER 


And 104, Queen Victoria Street, London, E.C. 
























































l i] 1 
il)\\\[ Wests PATENT HA Si 
| [DRawinc MACHINE Hin! ls,” 
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BE Bes 
S\ i 
Sie!) Fe 
| au 2S 1 “ 
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le 


West’s Compressed-Air* Drawing and Charging Machines. 


Contractors for 


WEST'S REGENERATOR SETTINGS & RETORT-HOUSE PLANT. 
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INCANDESCENT GAS- GET | 


(WELSBACH PATENTS). 

























REDUCTION IN PRICES. 


From the {st of June, 1898, the following REDUCED ’ 
PRICES will take effect :—— 


“CC” Burner, complete . , : . 5/- 











“Cc” Bye-Pass Burner, complete . 6/6 

“Gem” Burner, complete . .. 3/6. 
“Gem” Bye-Pass Burner, complete  5/- 

“Cc” Mantles : 

“Gem” Mantles Ne eee 


PROPORTIONATE REDUCTION OF PRICES IN ALL PATTERNS. 


. A/- 





Great Reduction in Chimneys, Globes, &c. | 








New Price List on application to 


The Welshach Incandescent Gas-Light 0. ut 


Palmer Street & York Street, | 
WESTMINSTER, LONDON, S.W. 
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ASHMORE, BENSON, PEASE, & CO., LIMITED, 
































2 ON Age 

















te he ip be hp bp he te i bis 
& Great Saving in Cost, and Absolutely Reliable in Working. 
| a =~ Examples of Holders without External Framing in Steel 
ee | ; Tanks, to be seen at— 
§ FPALRIRK «6 + ws es 130 ft. by 30 ft., : lifts. 
zs PERTH (N.B.). . . « « 125 ft. by 25 ft., ” 
s PERTH (Australia) . . . « 75 ft. by 30 ft., 2 AS 
3 NEWBURN «..... 45 ft. by 174 {t.,2 ,, 
= MIDDLESBROUGH ; ; . 184 ft. by 30ft., 3 ,, 
6 In Brick Tanks at— 
a BATHURST ...... 82 ft. by 18 ft., 2 ,, 
oe SLIGO «© « « «© «© e « « 50ft.by18f., 3 ,, 
et MILAN © ae se ew we 116 ft. by 23 ft., 2 ,, 
ATHENG «6c sw ew we 65 ft. by 21ft., 2 ,, 
f) BARCELONA. ..... 99 ft. by 26 ft., 2 ,, 
MALVERN. .....-. 120 ft. by 23 ft., 2 ,, 
BUCHAREST. ..... 87 ft. by 214 ft., 2 » 
SVENDBORG. ..... 46 ft. by 19 ft., 2 ,, 
VALPARAISO ..... 80 ft. by 24ft., 2 ,, 
FALMOUTH ...... 50 ft. by 26 ft., 2 ,, 
TRURO eo oe sw we we wo 62 ft. by 21ft., 2 ,, 
BIRMINGHAM ..... 80 ft. by 20ft., 1 ,, 
PRESTON MILLS... . 48ft. by 18ft., 2 ,, 
HORSENS « »« « - s- 45 ft. by 19 ft., 2 ,, 
mi MESSINA (repeat order). . 73ft. by 17ft., 3 ,, 
PIRAEUS (repeat order). . 53ft. by 18ft., 2 ,, 
STAFFORD ....<«- £0 ft. by 21 ft., Z ” 
et) Amar pe he ~ STRATFORD-ON-AYON. . 82 ft. by 26 ft., » 
F "Sh do la al MN ga ae And numerous other single and 2-lift cela 
P ° Examples of Holders with Standards will be given in the 
PERTH, N.B. 2-Lift Holder, 125 feet by 25 feet, Cable Guided. 1897. « JournaL ”’ for Oct. 11. 
SPECIALITIES: NEW PATENT WASHER-SCRUBBER, HYDRAULIC AND FOUL MAINS, STEEL TANKS, 
(5 COLSON’S SULPHATE PLANT, SEMET-SOLYAY COKE-OVENS AND RECOVERY PLANT. 
Works: STOCKTON-ON-TEES. — London Office: 181, QUEEN VICTORIA STREET. 
at Telegrams: ‘“GASHOLDER.” Telegrams: “ APPARATUS.” 





THEE: “TRAFALGAR” 


PREPAYMENT GAS-METER 


FOR PENCE, SHILLINGS, OR ANY COINAGE. 


THE ADVANTAGES OF THIS SYSTEM ARE : 


Simplicity of Mechanism. 

Absolute Accuracy. 

Impossibility of being tampered with. 

Unaffected by irregularities in shape or thickness 
of the penny. 

Can be fixed to any ordinary Wet or Dry Meter, 

Extra large Money-Box. 

Price Changer can be altered without otherwise 
disturbing the Meter. 

Index showing number of Pennies in the mechanism 
at any time. 

Rejection of Half-Pennies certain. 

























== GUARANTEED FOR FIVE YEARS. 
FRANK WRIGHT'S PREPAYMENT GAS-METER CORPORATION, Limited, 


: — — : Manufacturers of Wet and Dry Gas-Meters, Telephone: 
eter, London. Offices and Works: 62, GLENGALE ROAD, S.E. No. 59 Peckham, 
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"he. 


KIRKHAM, HULETT, & CHANDLER, Lo. 


8 & 4, PALACE CHAMBERS, BRIDGE STREET, WESTMINSTER, S.W. 








PATENT “STANDARD” WASHER-SCRUBBER 


Extracts all Ammonia and a large proportion of Sulphuretted Hydrogen and Carbonic Acid. 










eee 


MANUFACTURERS 





2 Telephone 132. 


WILLEY & CO., ...m: 


INEERS, 


OFFICES: EXETER. WORKS: 248, Kingsland Road, LONDON; James St., and St. Thomas, EXETER. 
South Wales Offices: Prudential Buildings, St. Mary Strest, CARDIFF. 





OF WATER-GAS PLANT, GASHOLDERS, GAS-FITTINGS, GAS APPARATUS, 
WET AND DRY CONSUMERS’ METERS, AUTOMATIC METERS—PENNY-IN-THE-SLOT. 


CONTRACTORS TO THE GOVERNMENT. 
Telegraphic Address: “ WILLEY, EXETER.” 


Bt 











‘ 


ea a ccna. 
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ALEX. 0, HUMPHREYS, M.E. 
A. G. GLASGOW, M.E. } MM.Inst.C.E, 


SINCE 1893 


Messrs, HUMPHREYS & GLASGOW 


Have constructed or have in hand 


CARBURETTED WATER-GAS PLANT 


FOR THE FOLLOWING UNDERTAKINGS :— 


American construction is instanced only when from the LONDON Designs of Messrs. Humphreys & Glasgow. 


Cub. Ft. Daily. 
Copenhagen... 2.2 eeeeeee2 200,000 
Oe ee a a eee 
Belfast (Second Contract). . +s 4,900,000 


er ae .-- 700,000 
Brussels (Second Contract). ......-.- 700,000 
Liverpool . ccc s eco « OOOO 
Liverpool (Second Contract) coccees « eee 
Cr ee 750,000 
Tottenham (Second Contract). . . - + 750,000 
Pee ee oe - « 400,000 
Ee ee ee 
Manchester .... 2-222 + 3,000,000 
GE eke een oes 1,750,000 
ss ke Sa we ee Oe 1,500,000 
6-6-6 acoso ee weeds 1,200,000 
RE bcos eden we Ee we 750,000 
eS 6 acl «aw ee ae ow ee 1,000,000 
Newburgh, N.Y...... ak aaa x 350,000 
Newburgh, N.Y. (Second Contract) ..... 250,000 
ec oe - 125,000 
eee ee ee ee - 600,000 
Coventry (Second Contract) Se 
Bordemtown, NJ... cc cccvecce - 125,000 
0 ee ee ere - 200,000 
Ss 6.4 ie eee we ee - 225,000 
I 0-6 0 0 6 0 ee 0% eee - 500,000 
a ee 
Holyoke, Mass. .......2.2+.2.+-+- 600,000 
St. Joseph, Mo... .- + esse eee 750,000 
a 
Lea Bridge (Second conta eS 
Stockton-on-Tees ..........22.% 500,000 





Cub. Ft. Daily. 


Is 6 60's ee Wie oe 2,000,000 
GD to s50-00 008s eee 350,000 
|, rr ae ere ee ee 850,000 
og 0 co eee eae 1,200,000 
Commercial Gas Ce... 0 we wee 850,000 
Commercial Gas Co. (Second Contract)... 850,000 
Commercial Gas Co. (Third Contract). . . . 1,250,000 
DEE 6 ds0 os Be HEM FI 125,000 
SIDS «0 e-w's*0 ee te Om 1,250,000 
a re ee ner eee 1,250,000 
L. & N.W. Railway, Crowe. eee 700,000 
sw 650 bs TCs. oe 00 
ee ee a a 400,000 
gr kw ol @ 40 yw won 850,000 
cise a core e609 occee 125000 
Ee a 500,000 
The Gaslight and Coke Co., Bromley . . 3,750,000 
The Gaslight and Coke Co., Nine Elms . 2,750,000 
ENE AO ie a a 200,000 
New York (Remodelled) .......... 11,000,000 
EE 6 os ee 8 a a ane 800,000 
DN S544 6 4 5-3 OS een 125,000 
SN iis oo 0 ea ea eae ee 550,000 
Es <6 6.00 wie we 225,000 
Sans gaia wae ow aes 225,000 
WORN OE. wk ce oe ee ee 150,000 
Wandsworth and Putmey........ 1,800,000 
ik ioe Rik Co eae ce 800,000 
NN 52525 .wce-0 tw whke wh ee 150,000 
EE es eer 800,000 
Copenhagen (Second Contract)....... 2,500,000 


In addition to which the 1891 Installations of The Gaslight and Coke Company, on the Humphreys 
Double-Superheater System, have a capacity of 12,000,000 Cubic Feet per diem. 





IN THE UNITED STATES, 


Messrs. Humphreys and Glasgow and their Colleagues The United Gas Improvement Company 
have jointly constructed 285 Sets of Humphreys Double-Superheater Apparatus with a daily 


capacity of 208,500,000 cubic feet. 


Of this volume, 477,200,000 cubic feet daily have been 





undertaken during 1898. 








9, VICTORIA STREET, LONDON, S.W. 


Telegrams: ‘“ EPISTOLARY, LONDON,” 


UNITED STATES OFFICE: 


BANK OF COMMERCE BUILDING, NEW YORK. ° 
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THOMAS GLOVER & CO.'S 


, PATENT. NEW IMPROVED 
emma PREPAYMENT METER 


For Pennies, Shillings, or any Coin. 








| Simple in Mechanism. 
Positive in Results. 

Bie Price Changer in Situ. 
me | GUARANTEED FOR FIVE YEARS. 


Telegraphic Address: “GOTHIC, LONDON.” Telephone No. 725 Holborn. 


THOMAS GLOVER & O©O., LTD. 


DRY GAS-METER MANUFACTURERS, 
214 to 222, ST. JOHN ST., CLERKENWELL GREEN, LONDON, E.C. 


BRISTOL: BIRMINGHAM: | MANCHESTER: GLASGOW: 
28, BATH STREET. 1, OOZELLS STREET. 37, BLACKFRIARS STREET. | ARGYLE WORKS, KINNING PARK. 


Telegraphic Address: “GOTHIC." Telegraphic Address: “GOTHIC.” Telegraphic Address: ‘*GASMAIN.” 
sass No. 1008, Telegraphic Address: “GOTHIC.” Telephone No. 3898, Telephone No. 1523 South Side. 


W. ce SON & GO. 


. SQUARE 
BS STATION 
* METERS. 



































All the Meters (which 
number 14) at the 
Beckton Station of 
THE GASLIGHT AND 
COKE COMPANY 
have been erected by 
the above Firm. 


— 


COTTAGE LANE WORKS, CITY ROAD, BELL BARN ROAD WORKS, 


Onli DW OR .| BIRMINGHAM™. 


Telegraphic Address: “INDEX.” Telephone No. 778 King’s Cross, Telegraphic Address: “GAS-METERS," Telephone No, 1101. 
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EDITORIAL NOTES. 


Threatened Trouble in the Yorkshire Coalfield. 
Ir is with a feeling more than slightly akin to despair that 
one is forced to recognize the existence of yet another 
labour “‘ crisis” in the coal-mining industry. This time it 


is the English coalfield over which the Miners’ Federation 
holds sway that threatens trouble, unless the divergent 
views of employers and employed can be reconciled ; and 
the constant outbreaking of discontent among coal miners, 
now here, now there, is as wearisome to record as it is dis- 
tressing to contemplate. No sooner has the South Wales 
strike ended with the utter discomfiture of the men, than 
Yorkshire in its turn appears anxious to stop producing 
coal. Last week the men’s officials sent round a circular, 
which began with the ominous words: ‘‘ We are now face 
‘‘ to face with a great crisis in the history of the coal trade.” 
Once more! The occasion is soon described. The men 
belonging to the Yorkshire Miners’ Association took it into 
their heads some time ago that they ought to have a ro per 
cent. advance of wages. Inthe “ JournaL” for July 12 we 
mentioned the holding of a conference respecting this de- 
mand, between the Associated Employers and the men’s 
Committee, which resulted in an agreement regarded at 
the time as mutually satisfactory. Unfortunately, how- 
ever, the men afterwards repudiated the action of their 
representatives on this occasion; and another meeting had 
to be called early in the present month, at which the men’s 
“ leaders ” were fain to confess that their constituents had 
broken away, and stood firmly by the original demand. 
The meeting was of a very amicable character, considering 
all the circumstances. The employers were quite willing 
to treat the question of higher wages simply as a matter 
of business, to be settled upon a financial basis by a . 
Conciliation Board. There was no suggestion at all of 
difficulty about control, or a minimum wage, or any other 
point of principle, to embitter the situation. It was solely 
a disagreement as to the rate of coal miners’ wages which 
the circumstances of the trade permitted to be paid. 

The employers are organized, and so are the men; and 
if ever organization might be held competent to shorten 
a controversy of this nature, this should be the occasion. 
Yet there is said to be a “‘ great crisis.” Why? Because 
the members of the Trade Unions will not trust their paid 
leaders to decide for them in a question of wages. The 
officials, to do them justice, are standing by their July 
agreement with the employers. They declare that in 
their judgment the terms then accepted by them were the 
best that could be had; and they conclude their recent 
circular in the following words, which are not without 
pathos in the circumstances: ‘* We have no desire to 
‘‘ thrust anything down the throats of our members ; but 
‘¢ if our advice is worth anything, we trust on this occasion 
‘‘it will be taken.” The circular also reminds those to 
whom it is addressed that, if they want anything else, it 
can only be had “by fighting for it on the old lines, and 
‘‘ not only for this, but for all other alterations in wages.” 
In plain English, the miners are told that the method of 
peaceable negotiation between masters and men on the 
subject of rates of wages is at stake. Of course, the men 
can strike if they will; but if they proceed to this extreme 
against the advice of their own leaders, what becomes of 
the vaunted value of “‘ strong Unions” as a means for the 
peaceful settlement of all trate disputes not involving 
matters of principle ? 

The emergency is a real one. The officials who are 
thus staking the future of the Yorkshire Miners’ Associa- 
tion and the Miners’ Federation of Great Britain, for any 
other use than that of a fighting-machine, upon the issue 
of their present appeal to the members, are Messrs. 
Pickard, Cowey, and their principal associates. History 
shows that these are not the men to shun a fight when 
they see a chance of winning, or cannot find any other 
way out of a deadlock. If, despite their advice, the York- 
shire miners elect for a strike, such a revolt will be a 
greater blow to the cause of Trade Unionism than the 
heaviest defeat in the ordinary course ; for it will remove 
the operation of striking from the category of rational 
actions, and relegate it to that of the blind play of natural 
forces. The South Wales strike was something like this ; 
but there the men had no organization, nor any leaders 
worthy of the name. The Yorkshire miners have every- 


thing in this way that the most ardent Trade Unionist 
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could desire; and if they now throw all these supposed 
advantages to the winds, the friends of Trade Unionism 
will be put to it to say what is the real good of this kind 
of organization. . 
Just before going to press, we learn that the question 
in dispute will be answered to-morrow. On Saturday, a 
special conference of the Lancashire and Cheshire Miners’ 
Association was held in Manchester, to receive the result 
of the ballot on the wages question. As in the case of 
the Yorkshire contingent of the Federation, the men had 
three courses submitted to their vote-—the coalowners’ pro- 
posal of July for a 24 per cent. advance from October 1; 
the second proposal by the coalowners to refer the ques- 
tion of wages to arbitration; and the handing in of 
14 days’ notices to demand a Io per cent. advance. Mr. 
S. Woods presided, and g2 delegates were in attendance, 
representing nearly all the collieries in the two counties. 
The returns presented. showed a large majority voting 
in favour of demanding the 10 per cent. advance. The 
Yorkshiremen were to meet yesterday to give their final 
decision on their leaders’ letter. The Midland men have 
already decided to accept the employers’ terms. Hence 
Yorkshire holds the balance between peace or war. To- 
morrow the coalowners and miners’ representatives meet 
in London to receive the final report of the latter on the 
situation. At the present moment, it is uncertain what the 
issue will be, supposing the men to insist upon the 10 per 
cent.advance. A sinister rumour published in yesterday’s 
‘‘ Times”’ introduces a disturbing element into the calcu- 
lation of probabilities. It is to the effect that the applica- 
tion for a 10 per cent. advance ‘ was really made at the 
‘“‘ suggestion of some of the employers, -with the view of 
‘‘ assisting the men in South Wales and Monmouthshire 
‘“to do away with the sliding-scale, and so prevent the 
‘‘ keen competition of the two districts.” If this state- 
ment is true, the employers might as well drop the farce 
of union, and let the men walk over their scattered re- 
mains. In July the associated coalowners took up a very 
determined attitude ; asserting that the condition of trade 
in England and Scotland did not warrant any such advance, 
and giving statistics in support of this contention. 
Whatever considerations are taken into account, how- 
ever, the emergency is undoubtedly serious. It is pos- 
sible to raise an ulterior point, with regard to the expe- 
diency of the method of determining questions of this 
kind by balloting the men. On the face of it, a ballot 
seems the most direct and reliable way of ascertaining 
the sentiment of any body of men; but there is more in 
a proceeding of this kind than meets the eye. However 
this may be, the professional leaders of the Miners’ 
Federation appear to be bound on the present occasion to 
give effect to the members’ votes; and there is only too 
much reason to fear that the majority will be against a 
peaceful settlement of the difficulty. Even so, the em- 
ployers have the opportunity of saying another word. It 
was in July that they declared the state of trade unpro- 
pitious for an advance that would satisfy the men; and 
their refusal was ostensibly based on statistics stopping 
short at the quarter ending with March. A good deal has 
happened since then. Coal prices have gone up a little, 
though not so much as the men expected would be the 
case. The market is not in a strong condition; but the 
men might get a little more money without anybody being 
hurt-in consequence. Gas-undertakings, at any rate, have 
had to._pay dearer for their supplies—a.circumstance which 
the coalowners cannot venture.to deny. On the whole, 
therefore, grave as the situation is, we cannot think it 
means a general strike over the Federation area just now. 


The Workmen’s Compensation Act in the Courts. 
Tue first of the crop of litigation under the Workmen’s 
Compensation Act has been gathered; and it is of the 
utmost importance that the coufse of every such case 
should be marked. One never knows how an Act will 
work until it is tested in Court with regard to particular 
cases. Only too often months of debate in Parliament 
leave an Act so incompletely framed, or so badly worded, 
that the Courts have the greatest difficulty in divining 
what its language means. In the two instances of pro- 
ceedings under the Act that have come under our notice 
already, there are indications that the new statute is not 
so clear as could be desired. Yet in the main it came out 
well from the test ; substantial justice being done in both 


a brakesman who had lost his life in the service of the 
London and North-Western Railway Company brought 
an action against the Company for compensation. The 
amount had been agreed upon before the case came into 
Court ; the plaintiff consenting to accept £200 on behalf 
of herself and her five children. There were no lawyers 
engaged on either side; and for this reason possibly the 
learned Judge straightway fell into a legal error himself. 
‘ His Honour explained that under the Act the plaintiff 
“would have’ to take out letters of administration, and 
‘“‘ adjourned the case for the purpose.” There is nothing 
about this in the Act, so that the Judge must have decided 
in this sense out of respect to general principles. Mr. 
John Aird, however, fortunately happens to be in a position 
to supply particular information on the point. From his 
place in the House of Commons on June g, Mr. Aird asked 
the Chancellor of the Exchequer whether compensation 
awarded to the dependents of fatally-injured workmen 
would be liable to estate duty, and necessitate probate or 
letters of administration being taken out. The reply was 
that the Board of Inland Revenue did not regard such 
money as property passing on the death for the purposes 
of estate duty. ‘‘So far as they are concerned, it will not 
‘‘ be necessary that probate or letters of administration 
‘*¢ should be taken out where the deceased has left no other 
“‘ property.” Every publicity should be given to this 
statement. In the case in point, the Company acted as 
best they could to save the claimant trouble and expense. 
The claim was for an amount equal to the deceased’s 
earnings for three years preceding the death; and £15 for 
each child, to be invested in the Post Office Savings Bank. 
The balance was to be handed to the widow. The claim 
was fully met by the Railway Company, who also allowed 
the widow £10 as living expenses immediately after the 
accident. Under the old insurance fund of the Company, 
the widow would only have been entitled to £109. The 
Act has therefore been a distinct boon to this poor woman 
and her family. 

In the other case, which was brought in the Perth 
Sheriff Court, Sheriff Grahame had to determine a question 
which it has been foreseen would often give trouble. The 
claimant was a planing-machine minder; and he injured 
his hand while planing a mallet for an apprentice in the 
same employ. The defence of the employers was that the 
injury was not due to an “accident arising out of, and in 
‘“‘ the course of, the employment,” as specified in the Act, 
inasmuch as the work was not done for the employer, but 
at the request of the apprentice. Not only was it outside 
the man’s employment, but there was evidence that it was 
done against the shop rules, which forbade the making 
of tools during working hours. Consequently, the Sheriff 
could do no other than he did, which was to give judg- 
ment for the defendants. He said, with reason, that the 
Act is altogether in favour of the employee, and increases 
very largely the responsibility of the employer. The fact 
of employment is the foundation of liability; and this 
has to be established before a claim under the Act can be 
made out. Mr. Willis, in his little book upon the Act, 
points out this necessity; remarking that the extent of 
the operation of the Act will be greatly affected by the 
construction which the Courts put on the words “ arising 
‘out of, and in the course of, the employment.” The 
same authority lays stress upon the use of the word 
“and” in this section; observing that it has a limiting 
effect, which is doubtless true. Once more, therefore, we 
have to direct our readers’ attention to the literal wording 
of the Act, if they wish to know what it means. The 
putting of imaginary cases is to be deprecated, because 
the facts seldom -exactly fulfl-expectations of what may 
happen. It is to be observed that in the case in point the 
sufferer might perhaps have been said to have put himself 
outside the Act by “serious and wilful misconduct” in 
breaking a shop rule; but it is doubtful if a Court would 
have allowed such a defence. As it was, the defence was 
perfect ; and it accordingly prevailed. 


Municipal Trading at a Profit. 


Tue case for municipal trading at a profit was argued 
before the British Association by Mr. G. Pearson and 
Mr. E. Cannan. The former is a Bristol town councillor ; 
and he defended his views by referring to local circum- 
stances in a way that enabled us to deal with the point 
in our “ Electric Lighting Memoranda” in the last issue. 





instances. At the Liverpool County Court, the widow of 


Mr. Cannan’s paper was of a more general, and therefore 
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less pointed, character. He treated the proposition ‘in 
“ the abstract ;” averring that a municipality ‘‘ ought to be 
‘‘ allowed to make a profit for the same reasons as a com- 
‘“‘ pany are allowed to do so: (1) In order that they may 
‘“‘ have some inducement to undertake the enterprise which 
‘‘ they would not have if they must take all risk of loss and 
‘no chance of gain ; (2) in order to secure efficient manage- 
‘‘ment; and (3) in order that the economic proportion in 
‘the production of different commodities may not be dis- 
‘“‘turbed.” The author genially supposed that ‘ the 
‘‘ arguments against profit-making in municipal enterprise 
‘“seem to be founded on an antiquated Socialism, or on a 
“false analogy, either from co-operative institutions or 
‘from ordinary municipal work.” At the same time, even 
Mr. Cannan was fain to admit that the highest possible 
profit should not be made in all cases. It is convenient to 
have this argument stated afresh. The practice of muni- 
cipal trading at a profit is common enough in England to 
warrant anybody who approves of it in giving his reasons 
before a meeting of economists. Moreover, where it is 
followed to any extent, there is not much prospect of its 
being abandoned so long as any respectable excuse can be 
found for keeping up the system. It must be a source of 
satisfaction to the opponents of the system to learn how 
few and poor are the grounds upon which it is defended, 
even at a British Association meeting. 

Take Mr. Cannan’s first point—the supposed ‘ induce- 
‘‘ment” of the profit. Such a plea could never be urged 
save by those by whom the fundamental distinction 
between a municipality and a trading company or indi- 
vidual is completely ignored. Profit-making is the only 
proper motive of a commercial organization. What is the 
office ofa municipality? Certainly not the same. Local 
authorities have to do all sorts of things, as their first 
duties, not only without thinking of making a profit, but 
at a positive charge to their localities. These things they 
must do. There are other things which they may do, if 
Parliament can be satisfied of the expediency of the under- 
taking. It is wearying to repeat the statement so often ; 
but it is apparently necessary to observe once more that 
Parliament, acting in the spirit of the Constitution, has 
never regarded “profitable” and ‘‘ expedient’ as conver- 
tible terms in this connection. Mr. Cannan apparently 
has no idea of the bearing of the monopolistic character 
of a iocal enterprise upon the question of its suitability for 
municipalization. Where there is monopoly, the making 
of a profit is not controlled by commercial or by econo- 
mical considerations, such as avail to protect the user or 
consumer of a marketable commodity. It is a matter of 
ruling and prescription. The municipalization of a mono- 
poly can only be advocated logically in the public interest, 
which means getting the service performed at the cheapest 
rate. It is a small and mean view that there must be the 
inducement of profit-making to recommend an undertaking 
toa municipality. From this point of view, the members 
of the municipality ought to have a definite share of the 
profits, just like directors of trading companies, in order 
to keep them up to the mark in doing their duty to the 
community. Again, it is worse than a blunder—it is a 
positive insult—to suggest that there will be no good 
management of any municipal undertaking unless there 
are “ profits.” 

Mr. Cannan’s third reason is not a_ particularly 
clear one. He seems toimply that without profits there 
will be underselling; but here again he forgets the con- 
sideration of the monopoly involved in all municipal trading 
operations, and does not discuss the price of the service in 
the light of an indirect taxation. To put in a nutshell the 
whole case against municipal trading at a profit—the 
idea sets back the clock of public service to the days of 
turnpikes and the ante penny post period. Naturally, in 
the slow and painful process of the development of civiliza- 
tion, many things were done, at first, for the inducement 
of profit. Every public service was expected to be profit- 
able to the doers of it, from the administration of justice 
downwards. Step by step, little by little, the work of the 
community came to be done with a view to the general 
good. This is the right way of it, whatever Mr. Pearson 
and Mr. Cannan may say, and a few reactionary munici- 
palities still practise. A municipal department has certainly 
no more right to tax those whom it serves, than a member 
of a town council has to pocket a fee for doing his work 


en and as well as he knows how, for the common 
good. 








WATER AND SANITARY AFFAIRS. 


A SELF-REPRESENTATIVE deputation, consisting of four 
members of Parliament, one of whom was from Bradford 
and one from Romford, waited upon the President of the 
Local Government Board last Friday, for the purpose of 
holding what is called a conference on the subject of the 
scarcity of water in the East-end of London. These four 
gentlemen urged that the Department presided over by 
Mr. Chaplin should use its influence to induce the East 
London Company to make purchases of water from the 


other Companies ‘‘upon an adequate scale to meet the 
‘‘ present shortage.”’ As we shall have occasion to remark 
farther on, there was no need to call upon the Local 
Government Board to make any such effort; the East 
Loadon Water Company being busily occupied with the 
necessary arrangements for enlarging their resources in the 
manner proposed, some of the work being already done. 
Mr. Chaplin was also able to show this quaternion of 
advisers that his Board had been moving in the matter as 
far back as the month of May, and with good effect. In 
fact, the President said he had exhausted the powers of the 
Board, if indeed he had not gone a little beyond that point. 
Having already done so much, Mr. Chaplin went on to 
give ‘an emphatic assurance”’ that he would not fail in the 
future. He was even reported to have promised to obtain 
for the consumers ‘all possible compensation for the 
‘‘ distress and inconvenience they had experienced ;”’ this 
being in response toa request that the Board should represent 
to the Company the justice of foregoing a claim for rates in 
respect of water which had not been supplied. Any such 
promise is repudiated by Mr. Chaplin; the question being 
one which rests with the Railway Commissioners. The 
claim for such a deduction from the water-rates is certainly 
not very encouraging forthe Company. They arespending 
enormous sums of money in seeking to augment the supply, 
and are called upon to-go on spending without stint, while 
at the same time they are to be penalized for not having 
done that which it was out of their power to do. When 
the account comes to be made up, we expect it will be 
found that to the Company the drought has been a very 
costly affair. Moreover, this suggested reduction of the 
water-rate would not be likely to benefit the real sufferers, 
but would serve as a gift to the landlords, who in most 
cases have not suffered at all. So far as the Progressive 
members of the County Council are concerned, they do not 
seem, as a rule, very partial to landlords. But, of course, 
the prevalent idea is to “hit” the Company, classed as 
among the ‘“‘ Water Lords ”—an elegant phrase which, we 
believe, originated with the ‘“* Daily Chronicle.” 

On Saturday Mr. Chaplin received another dubious kind 
of deputation, professedly representing the East-end Local 
Authorities, but more distinctly apparent as having been 
organized by the Social Democratic Federation. Happily 
the occasion served to give the President of the Local 
Government Board an excellent opportunity of explaining 
the situation more fully. Particulars were given by Mr. 
Chaplin concerning the actual operations for connecting the 
mains of certain of the Metropolitan Water Companies, the 
effect of which will be to assist the East London supply 
to the extent of 12 million gallons per day, with the possi- 
bility of bringing up the quantity in aid to 164 million 
gallons; thereby more than compensating for the previous 
falling off, estimated at 15 million gallons. The fear of a 
recurring deficiency may thus be dismissed. Mr. Chaplin 
declares himself decidedly of opinion that it is desirable to 
connect the mains of all the Water Companies jn London ; 
and he directs attention tothe fact that this was one of the 
matters referred to the Royal Commission. It is interest- 
ing to learn—and it is a matter of no small importance— 
that, at Mr. Chaplin’s instance, there is the prospect of an 
early interim report on this subject from the Commission. 
Respecting the policy of purchase, it is rather curious that 
the deputation failed to specify any particular body to 
whom the undertakings of the Water Companies should 
be transferred. No doubt the County Council is in view, 
and to that contingency Mr. Chaplin directed his remarks. 
He showed the difficulty of including the outer areas, and 
adverted to the physical obstacles in the way of a sever- 
ance of the existing works. The wisdom of having made 
this one of the matters to be reported upon by the Royal 
Commission was evident. On all points, including the 
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charge of inaction on the part of the Government, the 
contentions of the deputation were well met; and Mr. 
Chaplin’s reply will stand as a very able and impartial 
exposition of the important subject of the Metropolitan 
Water Supply. The question is one which cannot be pre- 
cipitated, pending the report of the Royal Commission ; 
and the present duty is to carry out those arrangements 
already in hand which will protect East London from the 
effects of another dry season. The proposed autumn 
session for dealing with the Metropolitan Water Question 
was shown to be a useless expedient. In reality, it was an 
absurd proposal, congenial to the extreme notions of the 
Social Democrats. | 

While progress is thus being made to restore the full 
water supply of East London, there is an attempt to show 
that the water sent out by the East London Company is 
peculiarly deficient 1n quality. ‘‘The Times” having 
stated that the returns for ‘Jast month”’—that is August 
—showed that the East London supply, so far from being 
the worst in the Metropolis, was rather the best, the 
‘¢ Daily Chronicle,” followed by ‘ London,” undertook to 
prove the contrary by referring to the reports for July— 
asserting these to be ‘the last.” If our contemporaries 
will avail themselves of the reports for August, issued 
before their remarks were made, they will find ample 
justification for the statement in “The Times.” But, of 
course, they rely on General Scott’s report, which is always 
somewhat (doubtless unavoidably) late—that for July ap- 
pearing on Sept. 7. Yet these very astute gentlemen, who 
undertake to correct the correspondent of ‘‘ The Times,” 
might be expected to consult the almanack sufficiently to 
know that July is not the month that comes immediately 
before September, and might be supposed to understand 
that July data do not necessarily correspond to those of 
August. 

The Hackney Vestry, after inveighing against the East 
London Water Company and invoking the powers of the 
Railway and Canal Commission under Mr. Chaplin’s Act 
of last year, were found on Friday last so unprepared with 
their case as to be unable to submit to the fixing of a date 
when it should be heard. The Company, represented at 
the sitting of the Commission by Mr. Cripps, Q.C., were 
ready, and were anxious that a hearing should take place 
early in October. But the Commissioners were not dis- 
posed to move out of their ordinary course unless it were 
for the public good, and in order to deal with some really 
urgent matter. All they could see was that the East 
London Company were, as Mr. Justice Wright intimated, 
anxious to have the matter settled, in order ‘‘ soto speak”’ 
to ‘clear their character.” The Local Authorities were 
not in a position to require prompt hearing; and there was 
nothing to show that the interference of the Commission 
would result in immediate advantage to the inhabitants of 
the district. The’ Company were pressing, and not the 
Authorities. Accordingly the Commissioners resolved to 
let the matter stand over. This incident, among others, 
serves to show the utter unreality of the agitation which 
has been raised in Hackney and other East-end parishes 
in respect to the water supply. The wire-pullers are at 
work, seeking to promote a purpose in which the County 
Council comes first, while the consumer stands a long way 
second. Mr. Beachcroft puts the case well, in the course 
of the controversy going on in ‘“ The Times,” when he says 
that the real question for consideration is how the failure 
of the water supply may be rendered impossible in the 
future; whereas Mr. Stuart is, on the other hand, con- 
sidering how to utilize the failure for the discomfiture of 
the Water Companies. 

.Plymouth, we may presume, is now at the end of its 
troubles with regard to its water supply. In 1894, the 
leat, associated with the memory of Sir Francis Drake, 
was superseded by a pipe-line ; and on Wednesday last the 
completion of a large storage reservoir, situated a dozen 
miles from the town, was duly celebrated. The open 
watercourse which for generations brought the waters of 
the River Meavy to Plymouth, was apt to be blocked by 
frost and snow ; and more recently the supply was affected 
by drought. At a cost of £175,000, Plymouth will now 
have the benefit of a big reservoir, nearly a mile and a half 
long, and half a mile across at the widest part. A dam 
rising 77 feet above the bed of the river now intercepts the 
flow of the Meavy, and will store 650 million gallons of 
water—a sufficient supply for about 130 days. At the 
quaint ceremony observed on Wednesday—ancient in its 








origin, and now at an end—after drinking in water to the 
pious memory of Sir Francis Drake, the Mayor and Cor- 
poration drank .in wine the second toast of the annual 
fishing feast—‘ May the descendants of him who brought 
‘¢ us water never want for wine.” We trust neither reservoir 
nor pipe-line will fail, and that Plymouth will never want 
for water. 








ESSAYS, COMMENTARIES, AND REVIEWS. 
GAS AND WATER COMPANIES IN THE STOCK MARKET. 





(For Stock and Share List, see p. 709.) 
Tuer: is still no improvement to be noted in the tone of the 
Stock Markets, but rather the reverse. Last week certainly 
gave a little promise of amendment at the opening; but it soon 
came to naught. This was owing largely to the apprehension 


created by the Pekin coup d’état, cumulated upon the already dis- 
turbed condition of foreign affairs, and to the increasing drain 
upon our gold reserve. So things fell very flat; and they con- 
tinued thus to the close, with the result that prices in all the 
chief departments show a moderate drop. On Thursday, the 
Bank Directors raised the rate from 2} per cent. (fixed on 
June 30) to 3 per cent. This was not universally expected— 
indeed, up to Wednesday night, many thought that a rise would 
not be necessary. In the Gas Market, business scarcely main- 
tained the level of activity which it had reached the preceding 
week, though that was nothing extraordinary ; but there was no 
sign of shrinkage in value for lack of support, and the general 
tendency was steady. Changes in quotation were very few and 
unimportant. In Gaslights, the ‘‘ A’ was moderately active, and, 
despite the prevailing torpor, advanced a point. Actual prices 
realized were quite level from day to day, never varying more than 
a point or so above or below 294. The secured issues were 
moderately dealt in, and were steady, but without any promise 
of an advance, A small amount of business was done in South 
Metropolitan ; but prices were no better than moderate, Com- 
mercials were not touched, intending sellers probably waiting 
until after the Company’s meeting next week. There was a 
shade more doing among the Suburban and Provincial Com- 
panies; and prices for the most part were very good, though 
quotations did not move. The Continental undertakings were 
very quiet. The only one to move was Union, the preference 
shares of which had a fall. Among the minor undertakings in 
the remoter world, there was nothing to call for remark. 
Business in the Water Companies was of the most limited pro- 
portions ; and movements in value were as slight and unim- 
portant. The most noteworthy feature was that East London, 
after dropping down to 2123, had a rally, and recovered a couple 
of points of its loss. 

The daily operations were: Business in Gas on the opening 
day was fairly brisk—perhaps more active than on any other 
day later in the week, and prices were favourable. Gaslight 
“A” advanced 1, Transactions on Tuesday were extremely 
limited; and quotations did not move. In Water, East London 
fell 3. Wednesday’s operations showed that good steady prices 
were obtainable; but still the figures did not advance. The 
characteristics of Thursday were much the same—steady prices, 
but no rise in them. In Water, East London recovered 2. 
On Friday, business in Gas continued at about the same level, 
and figures remained about the same; but Continental Union 
preference fell 2. In Water, Southwark ordinary was 2 lower. 
Saturday’s business was brisker than usual; but no change was 
apparent beyond a further fall of 2 in Union preference, 





ELECTRIC LIGHTING MEMORANDA. 





Electricity at the British Association—Electrical Plant Culture—Electrical 
Power Transmission. 
Evectricav subjects bulked largely at the British Association 
meeting. There was a special joint conference during the 
meeting, of an international character, to discuss the still 
unsolved problem of how to prevent the strong currents em- 
ployed in tramway and railway working, and for power trans- 
mission, from doing mischief outside. The subject is dealt with 
at greater length in another column; but it was agreed that 
even the Board of Trade regulations have not removed the risk 
of electrolysis from gas and water mains and services in localities 
where these currents exist. Many other topics of an electrical 
nature were brought before the British Association, chiefly in 
Section A; and it is again proposed that a new section should 
be formed to take up this branch of physics, The chief objection 
to the proposal is mentioned and admitted by the “ Electrician.” 
This is the poor quality of many electrical papers sent to the 
British Association. If there were an electrical section, there 
is more than a probability of its being a desert for the greater 
part of the week, The electricians who are in the habit of 
attending the meeting would never make an audience for one 
another. They know each other too well. With the present 
arrangement, an electrician can reasonably hope to catch the 
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ear of somebody besides the chairman of the section—at any 


rate, to begin with. Lest it should be thought that jealousy 
inspires our remarks upon this head, we will repeat what the 
“Electrician” has to say of the electrical papers read before 
Section G. “It has been the excellent custom for some years 
past to set apart Monday for these papers; but the average 
quality of the communications on such occasions is decidedly 
disappointing. Now and again a real advance in engineering 
science is marked by the reading of a thoughtful and sugges- 
tive paper; but not uncommonly the contributions are a miser- 
able re-hash of antiquated platitudes, an oft-told tale that bores 
the electrical engineer and affords no practical information to 
engineers of a different sort.” This is very sad. 

The Presidential Address of Sir W. Crookes having dwelt 
upon the prospect that nothing but electrically produced nitrate 
of soda will avail to preserve the world from starvation in the 
not-distant future, there was a certain appropriateness to the 
general question in the papers of Herr Lemstrom and Dr. E. H. 
Cook on the influence of electricity on growing plants. This is 
a subject that greatly occupied the attention of the late Sir 
W. Siemens. The electrical production of a fertilizer to be 
applied to the earth in the humdrum way of ordinary farming, 
is a comparatively tame idea to that of growing crops directly 
by electricity. Herr Lemstrom says that by his electrical treat- 
ment ‘“ there has been in general an increase in the seeds of at 
least 40 per cent.; in the roots, from 25 to 75 per cent., depending 
on the kind of plant’and on the nature of the soil ; beans, 
75 per cent,; and strawberries and raspberries, as high as 
75 per cent., and the time for their ripening shortened at least 
one-third.” It can only be said of this story that it is too 
good. Dr. Cook stated that electrification appeared to accele- 
rate the germination of seeds ; but low-power currents had 
no effect upon the plants afterwards. High-voltage currents 
seemed to act much better upon growing plants. After hearing 
both these papers, however, the President of the Section (Pro- 
fessor Ayrton) said he had not made up his mind that plants 
materially benefited by electrical treatment. Lord Kelvin 
followed on the same side ; freely avowing his fear “that the 
chance of agriculture really benefiting was very remote.” All 
the same, there must be allowed to be something in Lem- 
strém and Cook’s results which calls for further investigation. 
The British Association ought to appoint a committee to look 
into the matter. Meanwhile, such of our readers as have 
gardens may like to try for themselves the arrangement described 
by Dr. Cook as a French invention for the application of atmo- 
spheric electricity to plant growing. Itis called the ‘‘ Géomag- 
nétifére,” and is practically a lightning conductor set up in the 
middle of a field, and connected below with a series of cross 
wires running under the soil near the roots of the plants. Dr. 
Cook vouches for the fact that in a kitchen garden on Clifton 
Hill this year, one of these arrangements produced a distinctly 
beneficial effect upon the crops. Arenitrate of soda and sulphate 
of ammonia to be disestablished by direct electrical action ? 

It is remarked by an electrical contemporary that much bitter- 
ness was imported into the debate at the British Association 
upon certain papers on electrical power transmission. Mr. 
Alexander Siemens gave a temperately worded account of the 
actual position of this branch of electrical engineering. He 
believes that electricity will, in the near future, supersede steam, 
horse, and cable traction for tramways. He admitted that it 
would be advantageous if alternating electric currents could 
be employed for tramway working, by reason of the ease 
of transmitting the power from a distance and the simplicity 
of the transformers. But there is as yet no reliable alternate- 
current motor available. Such motors certainly exist; but 
unfortunately up to now they refuse to start without being 
first synchronized by external means, they are liable to stop 
abruptly when overloaded, and their speed cannot be varied. 
A great step towards the solution of the problem was made 
when the three-phase system was hit upon; but, on the other 
hand, a continuous-current system is decidedly simpler, and con- 
sequently cheaper in firstcost and maintenance, There is such 
a plant at the Charlton works of Messrs. Siemens Bros. and Co., 
which gives satisfaction, although the motive power costs 2d. 
per unit. This is ‘rather dear; and the “Electrical Review” 
draws from the statement the comfortable inference that public 
electricity supply undertakings may hope to do a good business 
of this kind, even with large engineering works. Mr. Gibbings, 
the Electrical Engineer to the Bradford Corporation, read an 
instructive paper recounting how the use of electric motors is 

elng encouraged in this town; and then, it appears, Professor 
Silvanus Thompson fell upon the meeting and the “ direct- 
current”? men with a root-and-branch condemnation of their 
methods, and declared that the three-phase alternating system 
Is going to supersede everything else of the kind. This declara- 
tion did not command the assent of all the other learned and 
eminent professors who had foregathered at Bristol. Professor 
Thompson appears to have posed at the meeting on more than 
One occasion as a prophet of the three-phase system ; but he did 
not succeed in convincing everybody that all direct-current plant 
should be relegated tothe scrap-heap, Hence the “ bitterness” 
spoken of by our electrical contemporary as poisoning the air 
of the Section of Mechanical Science. Your electrical prophet 
does not like a sceptical audience ; and electricians, when not 
prophesying on their own account, are apt to be impatient of 
their fellows who so employ themselves, 





THE BRITISH ASSOCIATION AND ELECTROLYSIS OF GAS AND 
WATER PIPES. 





BRITISH gas engineers and gas-works proprietors are not 
troubling themselves over the prospect of a great expansion of 
electric traction in populous places which is unquestionably 
opening before the people of this country. Home readers of 
the “ JourNAL” know, in a general sort of way, that gas under- 
takings in America are sometimes afflicted with a disease of 


their distributing system called electrolysis, traceable to the 
action of electric traction currents; and there was a brief time, 
when electric tramways were first started in England, when 
there existed some disquietude on this account. The Board of 
Trade, however, intervened with a model set of regulations; 
and the threatened owners of buried property in the shape of 
gas and water mains straightway composed themselves to rest 
in security behind the great department. It therefore came as 
an unpleasant surprise, when Professor A. W. Riicker, presid- 
ing during the meeting of the British Association over a con- 
ference on Terrestrial Magnetism and Atmospheric Electricity, 
stated that the problem of the wandering currents of electrical 
traction systems is still open. ‘The science of terrestrial 
magnetism, which, on the one hand, is forging another link to 
connect the sun and earth, and, on the other, is penetrating 
within the surface of the globe to depths beyond the ken of the 
geologist, is threatened by the artificial earth currents of the 
electric railway.” So far, serious as the crisis may be, it is not 
a matter for anybody but magneticians to agitate about. They 
are not disposed to be selfish, and will certainly not be so foolish 
as to set themselves against the extension of electrical railways, 
which will confer vast benefits upon the community at large. 
The trouble, however, though they are the first to discover it by 
reason of the delicacy of their instruments of research, will not be 
confined to them; but what upsets a magnetic observation to-day, 
may perforate a gas or water pipe in the course of time. 

Professor Riicker declares that “‘ we are now at the beginning 
of another industrial epoch which may, indeed, if power is 
transmitted from a distance on a large scale, brighten our skies, 
but which threatens to saturate the earth beneath us with 
electric currents. That these may interfere with the general 
comfort, is evident from the injury which has been done to 
underground pipes at Washington and elsewhere.” The subject 
was subsequently discussed at a joint meeting of physicists, engi- 
neers, and magneticians. It appeared, from what was stated on 
this occasion, that magnetic observatories succumb to electric 
railways within three miles. In the case of a proposed electric 
railway at Kew, the magnetic observatory is to be protected by 
complete insulation throughout the district, and the two conduc- 
tors are not to be separated by one-hundredth of the distance 
of either of them from the observatory. Mr. W. H. Preece spoke 
of the need for making electric lighting and traction currents, as 
the latest comers in the land, subservient to regulation in the 
interest of the safety of older public service appliances, Taking 
the case of the City and South London Railway, upon which a 
very close watch has been kept, Mr. Preece said that the whole 
of London had been found disturbed by the currents of this 
railway. There seems to be considerable leakage ‘‘due to 
the use of the earth, and also to the fact that the third rail, 
from which the current was picked up, was badly insulated.” 
He called special attention to the fact that “in no single in- 
stance was the disturbance such as could not be remedied by 
taking simple and ordinary precautions.” This is reassuring ; 
but the question remains as to what is likely to happen if these 
precautions fail. At Bristol, Major Cardew’s suggestions and 
Mr. Parshall’s improvements on the service methods of the 
electric tramway have had a very beneficial effect, “reducing 
the maximum disturbance to slightly exceeding one volt.” If 
ever the Metropolitan Railway is worked electrically, it will be 
necessary to make it a complete metallic circuit. ‘ The use of 
the earth is a vested interest for the whole nation; ” and electric 
tramways and railways must not monopolize it. 

Unfortunately, when electrical traction was thus called upon 
to show cause why it should not be bound over to keep the 
peace towards other services, the electricians and engineers 
who might have undertaken the defence of the accused were 
not present. This is greatly to be deplored, more especially as 
Dr. J. A. Fleming had a paper on the subject of the electrolytic 
corrosion of water and gas pipes by the return currents of 
electric tramways, the conclusion of which was “that even 
working under Board of Trade regulations, it must not be 
assumed that the danger does not exist.” This is a grave 
statement. Dr. Fleming’s paper is not suitable for complete 
reproduction in our columns; but we can give a summary of 
its contents, Referring to the sixth regulation of the Board of 
Trade Order, under which electric traction is actually carried 
on in the United Kingdom, the author explains it to mean that 
where a pipe is found to be negative to the rail the potential 
difference is not to exceed 4'5 volts, or if the pipe is positive 
to the rail the potential difference must not exceed 1°5 volts. 
Generally speaking, the danger areas are those in which the 
pipes are positive to the rails, and where a resulting current 
flows out of the pipe into adjacent electrolyzable soil. Assum- 
ing that the Board of Trade regulations are obeyed, the next 
question of practical moment is as to their sufficiency for the 
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prevention of mischief. Dr. Fleming accordingly tested the 
conductivity of some London clay, taken from a street opening 
made for main laying. He also tested in the same way some 
damp sand, and cement concrete—all common road-making 
materials. He found from his observations that a continuous 
flow of electricity, not exceeding 1°5 volts, may amount to 
something very considerable in the course of time between 
metallic surfaces of large area buried in the soil. Moreover, a 
large proportion, perhaps the whole, of this flow must be carried 
by electrolytic conduction. In such circumstances, a pipe would 
be electrolytically attacked. If the surrounding soil is of a 
nature to favour electrolysis—that is, if moisture and salts are 
present in it—a far less difference of potential than the 
maximum of 1% volts permitted by the Board of Trade can 
produce rapid corrosion of iron. Several experiments were 
described by Dr. Fleming as proving that “ quite small potential 
differences—much less than a single volt—between iron surfaces 
buried in damp soils, especially if soluble chlorides are present, 
may bring about considerable electrolytic erosion in no great 
riods of time; and that there is no absolute security in the 
imit of 14 volts imposed by the Board of Trade regulations,” 

It was felt desirable to test the matter with actual water-pipes, 
on a somewhat large scale, Accordingly at Dr. Fleming’s 
suggestion an experiment on 5-inch water-mains was arranged 
at the Bristol Water-Works, by Mr. H. W. Pearson, the 
Engineer of the Water Company. The arrangement was as 
follows: Three exactly similar 36 feet lengths of the piping, 
jointed and laid as for a water-main, were buried side by side 
in a non-acid sandy clay soil. One row of pipes was neutral, 
and was intended for the basis of comparison. Between the 
other two lines of pipes a difference of potential of 1 volt was 
kept up day and night for six months, after which period all the 
pipes were dug up and examined. The pipe which had been 
connected to the negative pole of the battery was of a clean, 
grey colour, with hardly a trace of oxidation. ‘The pipe length 
which had been connected to the positive, pole of the cell was 
uniformly covered with a layer of orange-yellow oxide of 
hydroxide of iron, in some places of quite sensible thickness and 
easilydetached. . . . . Theappearance of the pipes clearly 
indicated that electrolytic action had taken place.” If the 
action, instead of being general over the surface of the pipe, 
had been concentrated upon one spot, the damage would have 
been more serious. 

If a pipe-line were homogeneous throughout its length, it 
would be a good conductor—much better, at least, than the 
ground which surrounds it. The resistance offered by bad or 
oxidized contacts at the joints, or by films of moisture, paint, or 
preservative compound, may altogether outweigh the resistance 
of the mere run of pipe material. The resistance could not be 
estimated. It is probable that, whereas in some cases the con- 
ductivity of long lengths of water and gas pipes may be fairly 
small, in others oxidized or electrically bad joints will introduce 
great resistance. ‘‘ We have, however, to regard the sub- 
terranean —_ of all kinds as forming a network of conductors, 
interrupted more or less at places by junctions of high resistance, 
but, on the whole, most probably forming an irregular conductor 
system of greater conductivity than the soil or earth actually 
displaced by it, or which would occupy the same space if the 
pipes were not there.” 

Dr. Fleming then proceeded to discuss the conditions likely to 
prevail in the vicinity of an electric tramway on the trolley-wire 
system. Where such a system of tramway is worked on the 
rail return principle, it is inevitable that there will be some flow 
of current through the earth, however carefully the rails may be 
bonded. It is practically irapossible to foretell what may happen 
in the case of an actual tramway in regard to this vagrant 
current. The best contemporary American practice has given 
up reasoning about it, and is content to deal with mischief 
when it shows itself. The trouble is that the current will in 
some places leave the rails and go to the pipes, and in others 
will quit the pipes for the rails. Local conditions, such as the 
dampness or salinity of the soil, may largely influence the 
effect, which may prove out of all proportions to the theore- 
tical expectation based on the measured loss of current. Even 
if actual perforation does not occur, the life of the pipes may be 
shortened by the action brought to bear upon them. Lastly, 
‘‘as the conditions determining possible pipe corrosion are 
numerous, and not all easily predetermined, it is important in 
the case of every electric traction system with uninsulated earth 
returns, that an electrical survey should be made at intervals, 
setting down on a plan showing rails and pipes, the potential 
differences between them at various places. Within the danger 
area a close watch can then be kept, when the ground is opened 
up for any purpose, for evidence of destructive electrolytic action 
on buried pipes.” This is by no means a reassuring prospect. 
It seems to be the latest word of science on the subject. When 
continuous currents are abolished, and railways are worked by 
three-phase alternating currents in insulated conductors, there 
will be no danger of electrolytic action. This relief is not yet to 
hand, Inthe meantime, it is acknowledged by the “ Electrician ” 
that adequate provision will have to be made for the protection 
of scientific research and of actual property in the vicinity of 
the lines, the security of which might otherwise be menaced by 
the magnetic and electrolytic effects of the traction currents. 
Such protection, it is considered, is best to be found in the 
adoption of “an insulated return conductor placed in such a 





position relatively to the supply conductor.” as will reduce 
outside effects to realinsignificance. This is a point to be borne 
in mind in connection with future Electric Railway Bills. 
Electric traction is certain to come, and will probably have a 
great future in this country. But there is no good reason why 
its progress should be at the expense of gas and water distri- 
buting plant, to say nothing of telegraphs, telephones, and the 
case of magnetic observatories, Much interest will attach to the 
experience collected with respect to the working of the pioneer 
lines in Bristol and Leeds. 


INCLINED RETORTS ON THE CONTINENT. 








TueE report of the Commission of the Association of German 
Gas and Water Engineers appointed to collect all available 
information on the use of inclined retorts was presented by Herr 
Reissner, of Berlin, to the general meeting of the Association, 
and was briefly referred to in our notice of the proceedings at 
that meeting (ante, p. 201). 

The striking extension of the inclined retort system on the Con- 
tinent, which is indicated by the fact that settings for 2655 of these 
retorts are in course of erection, while only 1393 such retorts are 
already in use, calls for further comment. Asa matter of fact, 
the bare statement of the totals is misleading, owing to the 
present curious position of the gas industry in Vienna. The 
Imperial Continental Gas Association have had for some few 
years 108 inclined retorts at their works in the city; and had 
they been assured of the continuance of the use of these works, 
more slopers would doubtless have replaced horizontal retorts 
as opportunity arose. But under the prevailing circumstances, 
the Imperial Continental Gas Association have refrained from 
introducing new settings of inclined retorts at their Vienna 
works. The authorities of the city, however, have taken in 
hand the construction of settings for 1620 inclined retorts at the 
new municipal works now in course of erection. This gigantic 
installation, when completed, will remove all ground for the 
belief of some few gas engineers that inclined retorts are still 
only found in one or two experimental benches in works in which 
the bulk of the carbonizing continues to be carried out in hori- 
zontal retorts. 

When the 1620 retorts which are about to be set in Vienna are 
taken from the grand total of 2655 inclined retorts in course of 
erection on the Continent, only about a thousand remain to 
represent the contemplated increase in the use of the system 
in other Continental towns. This number, however, is nearly 
equal to the number at present in use, and therefore indicates a 
very rapid extension of the system. In most cases an addition 
to the number of existing settings of slopers is being made; but 
in a few towns they are about to be adopted for the first time. 
For instance, at Ziirich, settings for 144 inclined retorts are 
being erected as a first instalment; and both at Malmé, in 
Sweden, and at Frankfort-on-the-Maine settings for 72 retorts 
will serve to introduce the system. On the other hand, the 
number of inclined retorts at the municipal gas-works at Berlin 
is being increased from 54 to 315; and at Milan an addition of 
144 to the existing 72 is being made. The Cassel installation of 
108 retorts has already formed the subject of an interesting 
report ;* and it is pleasing to notice that the number is being 
increased to 153. 

The report presented to this year’s meeting of the Association 
was supplementary to the exhaustive one made by the Com- 
mission of the Association last year.| No detailed descriptions 
of the settings are given in the present report. The Commission 
had been requested at last year’s meeting to consider the ques- 
tion of the validity of the patent rights for inclined retorts in 
Germany,} and to express an opinion as to what would consti- 
tute infringement. This request had been made on the motion 
of Herr Grahn, of Hanover. The Commission unanimously 
decided to advise the Association not to take up the considera- 
tion of questions of patent rights, as they did not appear to 
come within the legitimate sphere of action of the Association, 
and might conceivably involve them in a large expenditure. 
This attitude of the Commission called forth adverse comment 
from Herr Grahn ; and the discussion on the strictly technical 
portion of the report was thus thrown into the background. 
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RODDA’S “NOTES ON WATER SUPPLY.” 








A FEw years ago, a series of articles and notes on the subject 
of water supply were contributed to the “ JournaL ” by Mr. J. T. 
Rodda, of Eastbourne; and their publication gave rise to an 


instructive discussion on the various points brought forward. 
The author has reprinted them in book form,§ accompanied 
by a number of useful tables, memoranda, and illustrated 
descriptions of appliances, tools, and materials required on a 





* See ‘ JOURNAL,” Vol. LXIX., p. 1500. 
t Ibid., Vol. LXX., p. 795. ¢ Ibid., Vol. LXX., p. 164+ 
§ “Notes on Water Supply, containing References, Tables, Notes, 
Memoranda, and Detailed Advertisements in Relation to Water-Works 
Engineering ; also Illustrated Descriptions and Prices of Apparatus, Appli- 
ances, Tools, and Material required on a Water-Works.” By J. T. Rodda. 
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water-works, The book has no pretensions to being a treatise ; 
the object being rather to point out the specialists from whom 
valoable information may be obtained, and to indicate as far as 
possible the best water-works appliances in the market, with 
notes thereon. The distribution of water on the most modern 
systems is of vital importance, and demands the serious atten- 
tion of all those who are entrusted with the care of a public 
supply. Itis not to be expected that all the details of design 
and construction of the most recent plant and appliances can be 
acquired without close application and research ; and therefore 
it is imperatively necessary that a competent hydraulic engineer 
should be consulted—one who has acquired his special know- 
ledge from many years of study and experience. 

Mr. Rodda gives a number of new and very useful tables, 
formule, and rules, which have been worked out by him specially 
for this book; and they will be found of the greatest value to all 
engaged in carrying out water-works, One of the tables may 
be mentioned. It gives the approximate relative discharging 
powers of full smooth pipes from 2 to 50 inches in diameter. 
This will facilitate the proper proportioning of pipes for distri- 
bution—a work which is often done by rule-of-thumb. Other 
tables relate to the delivery of water in pipes, the loss of head 
through friction, the pressure of water in pounds per square 
inch and feet head, weights of pipes and specification therefor, 
and modern rules and regulations. The abolition of cisterns in 
dwellings at the East-end of London—a matter which is now 
engaging a considerable amount of attention—is dealt with in 
an article entitled ‘‘Cisterns a Necessity.” There are some 
practical notes on the Worthington pumping-engine, meters, 
and most of the machinery and appliances used in water-works, 
including patent stopcock boxes, &c. The descriptive adver- 
tisements of the manufacturers selected being printed on the left- 
hand pages, opposite the notes referring to their specialities, 
illustrate the text as fully as possible, and direct the attention of the 
reader to reliable manufacturers or specialists for the particular 
work described, 

The index is a unique feature. Allthe manufacturers’ names, 
with their leading specialities as advertised, as well as notes, are 
indexed ; and sufficient space is left for the addition of notes, 
memoranda, and formule, This will*help to make the book a 
standard work of reference, and cause it to be in constant 
requisition by the office staff. 


a> 





PERSONAL. 


On the nomination of Mr. G. H. Hill, Mr. M. R. Barnett has 
been appointed Resident Engineer for the Cray Water-Works of 
the Swansea Corporation, at a salary of £450 per annum. 

Mr. F. G. PuLLINGER has resigned the secretaryship of the 
Edenbridge Gas Company, having taken a business at Seven- 
oaks. Last Tuesday evening the Directors appointed Mr. C. 
CuHEAL as his successor. 

Mr. W. WyveEr, who has for several years held the position of 
General Foreman at the works of the Whitstable Gas and Coke 
Company, Limited, has now been appointed Working Manager 
for the Company, and also for the Water Company. 


_ 


OBITUARY. 











Mr. C. H. DupLey, who for some time was Chairman of the 
Stafford Corporation Gas Committee, died yesterday week. For 
many years he had taken a prominent part in the public work 
of the town. He became a member of the Town Council in 
1880; and the following year saw him in possession of the 
highest office his colleagues could confer upon him. 


The death is announced of Mr. GEorGE MATHER, who was 
connected for many years with the Stockport District Water- 
Works Company in various capacities, ultimately filling that of 
Secretary, which position he held until his retirement a few 
years ago. Mr. Mather was 77 years of age. Since he gave up 
or ak he has resided at Buxton, where he died on Monday 
ast week, 


_ We regre to record the death, on the 16th inst., after a short 
illness, of Mr. JosEpH PHELPs, Engineer and Secretary of the 
Marlborough Gas Company. Mr. Phelps was a native of 
Marlbo: ough, and for 34 years held the above-named positions, 
as well as many important offices in the town, in which he had 
an lronmonger’s and gas-fitting business, which his Directors 
allowed him to carry on—thereby showing their great confidence 
in him. He was elected a member of the British Association of 
Gas Managers in 1867, and was a regular attendant at the meet- 
ings of that body and subsequently of The Gas Institute —only 
missing the last through a slight ailment. His death took place 
at his brother’s residence at Brixton; and he was buried in the 
family vault in Marlborough Cemetery. The funeral was at- 
tended by a large number of his fellow-townsmen, as well as by 
the whole of the Church officials and Sunday-school teachers— 
Mr. Phelps having been Honorary Organist and Superintendent 
for 35 years; and general testimony to his worth was shown by 
the closing of business places at the time of the ceremony. 
Deceased was a Freemason ; and two of his brethren in the gas 
profession (Mr. F. C. Taylor, of Shanklin, and Mr. J. J. Jervis, 
of Swindon) followed his remains to their last resting-place. 
Mr. Phelps was 68 years of age; and he leaves a widow. 








NOTES, 


Exposure of the Jacques Carbon-Battery. 


- An exhaustive test of the Jacques carbon-battery, in which, 
as claimed by the inventor, coal or coke is converted directly 
into electricity, has been made by Messrs. Rosewater and 
Oldham, as reported in the “Journal of the Franklin Insti- 
tute.” The patentee claims for the cell an efficiency of 32 
per cent., instead of the present duty of 6 or 8 percent. The 
apparatus consists of a closed furnace, which heats an iron pot 
6 inches in diameter and 2 feet deep, filled with caustic potash 
orsoda kept inthe moltenstate. Inthealkali bath is suspended 
a carbon rod, which forms one electrode of the battery and is 
the consumable element. Air isat the same time blown through 
the bath, to keep it in constant agitation, and help to supply 
oxygen. These cells undoubtedly supply current ; but in stating 
its efficiency, the inventor used to leave out the weight of fuel 
consumed in keeping the pots hot. Jacques asserted that the 
generation of current was due to the chemical combination of 
the oxygen of the air with the coke in the electrodes; but this 
statement was disputed. The latest experiments show that the 
cause of the current is thermo-electric, and not chemical or 
galvanic. When coal gas was blown into the alkali bath instead 
of air, the current came off just the same; and the substitution 
of copper or iron for coke as the consumable electrode, made no 
difference to the voltage. Hence it was concluded that the 
cause of the direct conversion of carbon into electricity had 
not been materially advanced by the Jacques battery. 


The Protection of Lead Water-Pipes. 


Inarecent number of the “‘ Zeitschrift fiir angewandte Chemie,” 
M. Liebrich published an account of the causes of the action of 
water on lead pipes, and the means of its prevention. After 
showing howthe opinions of different authors vary on this question, 
he states that his experiments, made with water characterized 
by the absence of carbonates and by a relatively large propor- 
tion of organic substances and nitrates, enabled him to establish 
the following points: The essential causes of the attack on lead 
are due to the action of oxidizing substances (air) and acid 
(carbonic acid). The presence simultaneously of two agents, 
oxygen and carbonic acid, is requisite; for, removing the oxygen 
with sulphite of soda, excess even of carbonic acid does not 
dissolve the lead. On the other hand, the dissolving action of 
oxygen also disappears by the removal of carbonic acid. Accord- 
ing to the author, distilled water laden with air and carbonic 
acid acts powerfully as a lead solvent—a fact which demonstrates 
that if salts of drinking water have any action at all, it is at least 
avery limited one. Presence of bicarbonate of lime in water 
checks the dissolving action, as it seems to exclude the forma- 
tion of lead and zinc carbonates. There are cases where, air 
and carbonic acid being present, even very hard water attacks 
pipes; but the action is then relatively slighter. M. Liebrich 
found that the addition of carbonate of lime decreases, it is 
true, the dissolving action on the metal, but does not arrest it 
completely. By adding carbonate of soda in just the necessary 
quantity to fix the carbonic acid without rendering the water 
really alkaline, the author succeeded in preventing all dissolving 
action on lead. He admits that if during the day, when the 
water flows relatively quickly, the amount of metal in solution 
is very slight, it is not so in the morning after the night’s repose. 
He concludes by recommending the use of carbonate of soda. 


The Purification of Drinking Water. 


In such seasons as that with which this country has been 
visited for three years, much interest attaches to the subject of 
a recent leading article in the ‘‘ Engineer,” which dealt with the 
question of the foulness of water supply that usually accom- 
panies diminution of volume. The worst feature of a severe 
drought is that what water there is generally becomes exceed- 
ingly impure, for a variety of reasons. The question therefore 
arises of how this dirty water should be treated, when the usual 
method of filtration on a large scale fails. The most obvious 
remedy is boiling the water intended for drinking, in order to 
destroy the germs it may contain; but the expedient is not to 
be relied upon, and the result is to render the water distasteful. 
The other extreme of treatment—freezing—is hygienically 
worthless. The common domestic filter has long been dis- 
credited. Porous filters of porcelain or asbestos give much 
trouble ; and there is great risk of cracking, and so rendering 
them useless, in the process of cleaning. Chemical processes 
of water purification are open to many objections. The iron 
system is good, where it is applicable; but it is not superior 
to the lime and iron disulphide method. Alum is of ancient 
repute as a purifier of water; but even when combined with 
lime, it is slow in action and of limited efficacy. All the pro- 
cesses depending upon the employment of permanganates are 
marked by serious disadvantages. Besides, they tint the water, 
leave deposits, are costly, and the water so treated is very 
unpleasant to drink, The writer falls back upon a suggestion 
of M. Henri Bergé to the Société des Ingeneiurs et des Industriels. 
After studying the whole question of the sterilization of water, 
this author observes that a little-known gaseous compound, 
peroxide of chlorine, possesses powers exceeding those of ozone 
in this regard. The peroxide will keep well in pure water, so 
long as it is not exposed to light and the temperature is low; and 
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if there is organic matter in the water, it will destroy it. The 
action is so intense that ,},th of a grain will sterilize 13 pints of 
water. The compound is prepared by decomposing potassium 
chlorate at an ordinary temperature and at 64° Beaumé. This 
gas, so destructive to microbes, is stated to be perfectly harm- 
less to human beings and animals. 


The Coal Supply of the United Kingdom. 

The probable duration of the coal deposits of the United King- 
dom formed the subject of a paper read by Mr. T. Forster Brown 
before the Mechanical Science Section of the British Associa- 
tion. In it the author pointed out that, though our coal 
resources extend over wide areas, it is the most available and 
the most valuable seams which are first attacked and exhausted. 
These are the veins workable by free drainage levels, without 
pumping or winding; and this was the main source of our coal 
supply up to about the middle of the present century. Next 
follow the best of the thick seams at a moderate depth, which 
will for a considerable time be the principal source of the exist- 
ing supply. There remain the thin and inferior seams existing 
at shallow depths, and all seams at 2000 feet or so, down tothe 
extreme limit of workable depth. These larger resources are 
still practically intact. The author contended that it is not the 
cmanuas of our total coal resources which gives the limit, in 
time, of our commercial supremacy; but it is probably the dura- 
tion of the best and cheapest deposits only that is the true 
measure of the national prosperity. The author accordingly 
estimates that a total of 66,683 million tons exists in the region 
of best coal. He further estimates that }4ths of our best 
resources will be exhausted about the year 1950, when the 
whole annual output will be made up in rapidly increasing pro- 
portion of deep, thin, or inferior coals. There will then remain 
coal workable at a gradually increasing cost sufficient for the 
supply of the nation for a period of upwards of 250 years. The 
suggestion is that in the meantime the capital cost of railways 
and other undertakings dependent upon a-good and cheap coal 
supply should be redeemed. ‘On the other hand, if the nation 
will do nothing to guard against the danger of commercial 
collapse, which will take place upon the exhaustion of our 
cheaply-worked coal, we shall be in the position of being saddled 
with the large amount of capital invested in railways, docks, 
and public works, amounting at the present to 1500 millions 
sterling ; the cost of manufacture will rise; and Great Britain 
must gradually sink into the position of a secondary power.” 
Among other vanished benefits, it is to be supposed that coal 
gas of 16-candle power and upwards will be included; to say 
nothing of sliding-scale dividends. 








COMMUNICATED ARTICLE. 


A FEW HINTS ON CARBONIZATION. 





By S. CarpEnTER, of East Ham, 

In offering to students and young gas managers who have 
just entered the gas profession, a few hints on carbonization, 
the writer’s advice first would be this: Look well to the heats 
of the retorts, and keep them at a bright red. Do not have them 


at a too high heat, as it will be detrimental to the illuminating 
power of the gas, and stop up the ascension-pipes. The retorts 
must be kept at a bright red heat, so as to well carbonize the 
coal, and keep sufficient vacuum on the hydraulic main, to take 
away the gas as quickly as possible, so that there may not be 
any undue pressure on the retorts, as this would cause them to 
scurf, and obstruct the ascension-pipes. Have pressure-gauges 
on all the outlets of all the apparatus through which the gas 
passes ; and if possible, bring them all into a room, fix them side 
by side, and keep them in good working order, as they are the 
key of the works, It at any time there should be a stoppage, the 
gauges will indicate its locality. 

For the benefit of those who may not have had an opportunity 
of testing coal for the quantity and quality of the gas distilled 
from it, the writer ventures to offer a few remarks. Those who 
have analyzed coal know well what it is composed of; but the 
writer has often been asked the question. Coal is often spoken 
of very Stightingly ; but it is a very important factor in manu- 
facture in general, It is composed of the following ingredients : 
Carbon, hydrogen, nitrogen, oxygen, sulphur, and iron. By 
putting the coal into a retort at a bright red heat, its normal 
condition will be disturbed. During its distillation, the coal 
yields coke, carburetted hydrogen, hydrogen, ammonia, bi- 
sulphuret of iron, and various basic hydrocarbons, photo- 
sulphuret of iron, tar, and water. Casting a glance at the 
composition of coal, we shall see at once the origin of the 
various products obtained by distillation at a bright red heat. 
Thus we are able, in a tabular form, to observe the original 
and subsequent order of arrangement which takes place on 
disturbing the normal condition of the coal. After all the 
volatile matter has been driven out of the coal in the retort, 
the excess of carbon remains as coke, which holds the proto- 
sulphuret of iron driven off from the decomposition of the bisul- 
pees contained in the coal. Part of the hydrogen remains 
ree; part combines with carbon, giving rise to various kinds of 
hydrocarbon, such as gas, naphtha, and tar; while another part 





combines with some of the sulphur of the bisulphuret of iron 
and any free sulphur present in the coals to form sulphuretted 
hydrogen. The rest unites with oxygen to form water, or with 
nitrogen to produce ammonia; the remainder of the oxygen 
being taken up by part of the carbon, generating carbonic oxide 
and carbonic acid. ; 

It has been said that the formation of bisulphide of carbon is 
altogether a secondary action. But the writer has not found itso. 
It is produced in the first hours of the distillation of the charge 
of coal, but in very small quantity. It is in the last hours when 
the generation of volatile matter begins to lessen, and the coke 
commences to form, that the bisulphide of carbon increases. 
At this stage of the distillation the bisulphide of carbon is given 
off from the newly-formed coke, which holds the protosulphuret 
of iron derived from the decomposition of the bisulphide. After 
expelling the volatile constituents of the coal, if the heat is still 
made to act upon the residual coke, the bisulphide of carbon 
makes its appearance very freely. If the original dip-pipes are 
used, and a good tar seal is kept up in the hydraulic main, a 
portion of the bisulphide of carbon will be retained in the tar. 
Bisulphide of carbon is a sulphur acid, and as much of it as 
possible should be removed from the gas. As coal gas is so 
generally used for illuminating purposes, it should be made as 
pure as possible. 

The impurities which are present in crude gas, and require 
removal, are ammonia (NH;), carbonic acid (CO), sulphuretted 
hydrogen (SH), and bisulphide of carbon (CS,). They are not 
only useless but injurious; and it is very important that they 
should be taken out of the gas. Carbonic acid is incapable of 
supporting combustion or life. Hence it is not only useless, but 
exceedingly deleterious to the illuminating power of gas, and 
very hurtful to animal life, even when largely diluted with air. 
“Bisulphide of carbon is a sulphur acid. The sulphur in gas is a 
pernicious thing, because it forms sulphurous acid by taking 
oxygen from the air when burning. It is therefore necessary to 
use lime for eliminating all the carbonic acid and part of the 
bisulphide of carbon. As to the sulphur compounds in the so- 
called bisulphide of carbon, their entire removal is undoubtedly 
one of the most important problems in connection with the 
purification of coal gas; and though considerable progress 
has been made in this respect during the past few years, 
there is not anything known at present that will take it out 
entirely. It is a sulphur acid, and hydrogenated sulphide of 
calcium is the only agent that will remove a part of it. 
This material is produced in the following way: There should 
be two purifiers charged with hydrate of lime. When the 
crude gas is turned into the lime purifiers, the material in the 
first vessel will eliminate from the gas all the carbonic acid, 
and part of the sulphuretted hydrogen, and the remainder will 
pass on to the second purifier, where the lime is converted 
into what the writer terms hydrogenated sulphide of calcium, 
which at the present time is the best known agent for absorbing 
bisulphide of carbon. There must be sufficient sulphuretted 
hydrogen left in the gas which passes on to the second lime 
purifier to keep the lime in this particular condition. 

In the management of retorts, whether they are of iron or 
clay, it is of the utmost importance that the interior should be 
kept as free as possible from carbon incrustation, as, in addition 
to occupying space that should be available for the coal, it 
presents a non-conducting substance, which obstructs the passage 
of the heat from the furnace to the coals undergoing carboniza- 
tion. This not only increases the expense of the fuel for the 
furnace and for labour, but offers great facilities for the destruc- 
tion of the retorts. The gas should be drawn from the hydraulic 
main as quickly as possible, so as not to subject it to back- 
pressure, which brings about a deposit of carbon to the same 
extent as would a very high temperature without pressure. The 
back-pressure on high heats would cause the splitting up of 
condensable hydrocarbons into non-illuminants, which would 
have the effect of not only reducing the quantity of gas obtained, 
but also of lowering the illuminating power of the gas, causing 
a deposit of carbon on the interior surface of the retort, and 
obstructing the ascension-pipes. It is equally necessary that the 
light-giving power of the gas should not be destroyed by using 
too high heats, or the quantity of the gas reduced by slow dis- 
tillation. In the carbonization of coal, the greatest care should 
be taken not to have the heats either too high or too low. 
The former would require the use of cannel to compensate 
for the loss of luminosity in the gas; with the latter there would 
be more tar and less gas, as well as soft coke, which is not 
profitable. The retorts should be kept at a bright red heat 
during the carbonization of the coals, For the greater part of 
the time the charge of coal is burning off, it remains without 
any elevation of temperature. Shortly after the coal is put into 
the retort and the lid closed, it commences to intumesce, and, 
delivering the gas, carries off the heat communicated from the 
furnace to the retort and then to the coal. The action is very 
similar to that of an ordinary kettle when the water is boiling. 
It delivers the heat absorbed by the water in the form of steam, 
which issues from the spout. Thus it is only when nearly all 
the volatile constituents or useful gases are passed off from the 
coal that the temperature of the mass of carbon increases. 
After the coke begins to form, and all the little pores which have 
served as passages for the egress of the gas during the car- 
bonization process close, then the heat rises. 

In the carbonization of coal, care should be taken that the 
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If they are filled too full, there 
will not be sufficient room for the coal to swell. If it touches 
the crown of the retort, it causes incrustation. A dense black 
fluid is formed at the moment of placing the lid of the retort on, 
which is nothing more than the volatile properties of the coal 
passing off as gas, tar, and other products—such as ammonia, 
hydrocarbons, and other constituents. Another precaution to be 
observed is to draw the coke as soon as it becomes incandescent. 
By retaining it in the retort after all the useful gas is given off, 
other gases are delivered, though in small quantities, which 
deteriorate materially that first obtained ; and from these arise 
the sulphur compounds other than sulphuretted hydrogen 
which cause so muchtrouble. Bisulphide of carbon is generated 
principally in this way. If the heat is allowed to act upon the 
residual coke, the bisulphide will be given off, as the coke holds 
the protosulphuret of iron resulting from the decomposition of 
the bisulphide in the coal. The sulphur from the coke combines 
with sufficient carbon to form bisulphide of carbon. 

By storing or passing through cold pipes, gas loses in illumin- 
ating power, owing, no doubt, to the condensation of naphtha- 
lene (CjoHs), benzol (CeéHe), and allied or derived substances. 
Moreover, as olefiant gas (C.H,) is soluble in water, this con- 
stituent, which is very serviceable for lighting purposes, is also 
diminished by storing the gas. It will now be understood why 
the gas has to be of higher illuminating power in the winter 
than in the summer. The relative proportions of permanent 
gas and condensable solids and liquids, as well as the chemical 
nature of these products, depend on the temperature employed 
in carbonizing the coal, and the length of time the material is 
exposed tothe action of heat. The lower the temperature, and 
the more quickly the operation is carried out, the greater is the 
proportion of solid and liquid products, and vice versé. The 
reason for this is that more complex substances generally split 
up into simpler ones on exposure to heat; and the higher the 
temperature, the simpler the product. Thus, olefiant gas (C,H,) 
will split up into light carburetted hydrogen; and the coke 
will give off sulphur, which will combine with carbon and give 
rise to bisulphide of carbon. Though it is the chief object of 
the distillation of coal to get a large yield of permanent gas, it 
is equally necessary that the illuminating value of that gas 
should not be destroyed by using too high a heat, and that an 
undue proportion of tar should not be produced by employing 
too slow a distillation, which is not profitable. 

In carbonizing coal, do not separate the gas from the tarin the 
hydraulic main. Let both pass together to the condensers; and 
in the passage to and through these vessels the tar will take out 
of the gas some of its impurities before it reaches the scrubbers 
and purifiers. Good condensation helps greatly in the purifi- 
cation of coal gas, Anti-dips are scarcely of any good to a gas 
manager, and for this reason: The gas as it is made is passed 
directly away, without mixing with the tar when itis of high tem- 
perature in the hydraulic main. As thetar, as already remarked, 
is a purifying agent, the gas ought not to be separated from itin 
the hydraulic main. On examining the nature of tar, we see 
that it is composed of certain solid properties, such as carbon, 
naphthalene, &c.; while there are gaseous properties, such as 
hydrogen, carburetted hydrogen, carbonic acid, sulphide of car- 
bon, &c, The writer nevertheless thinks that tar can certainly 
be treated as a purifying agent; for without it, or some similarly 
constituted substance, the purification of coal gas would be a 
failure. If there were not amalgamation of so many of the pro- 
perties which crude gas contains as it passes into the hydraulic 
main, it would be almost impossible to rid it of itsimpurities. As 
the gas rises from the retorts and issues at the top of the ascen- 
sion-pipes, it has a smoky appearance; but after it has passed 
through the tar in the hydraulic main, and traversed the con- 
densers, it has lost this characteristic. This brings me back to 
my previous statement that tar is a purifying agent. Let us, 
then, not look upon it as an enemy, but as a good friend. As 
soot or solid carbon has no affinity for water or watery vapour 
—indeed, it repels it—what benefit is there in drawing off the 
tar, and having a water-seal, instead of passing the gas through 
the tar in the hydraulic main? The writer is of opinion that if 
the gas is allowed to go through the tar, and pass on with it to 
the condensers, it will remove the finely-divided particles of soot 
or carbon, and at the outlet of the condensers all the smoky 
colour of the crude gas will have been removed. By using anti- 
dips, the gas would lose the purifying it gets by passing through 
the tar. In working inclined retorts, it is well not to have a dry 
main, or one with a water-seal ; for the reason that as soonas the 
coke begins to form the sulphur passes away with the gas. The 
formation of coke generally commences at the top end of the 
retort; and this coke holds the protosulphuret of iron, which, as 
previously stated, gives rise to bisulphide of carbon. When 
the driving off of the volatile constituents begins to slacken, this 
newly-formed coke gives off some of the sulphur compounds it 
contains. When the heat, after expelling the constituents of the 
coal, is made to act upon the newly-formed coke, bisulphide of 
carbon makes its appearance very fast. No one will deny that 
coke contains sulphur. By using the original dip-pipes, and a 
wet main, the gas, by passing through the tar, will lose some of 
its sulphurcompounds, The writer’s closing advice to young gas 
managers and gas students is: Do not have anti-dips if you can 
avoid it, especially if you have to work inclined retorts. If the 
hydraulic main is kept clear in the way indicated by the writer in 
Preceding articles, there will be no need of anti-dips, 


retorts are not overcharged. 





‘Fitting ?”’ 





TECHNICAL RECORD. 
PACIFIC COAST GAS ASSOCIATION. 





Annual Meeting at San Francisco. 
(Concluded from p. 532.) 


Mr, J. L. Howard, of San Francisco, read a paper on “‘ Coal 
Combustion and Smoke Prevention,” dealing with the properties 
of various kinds of coals as indicated by proximate analysis, the 
necessary proportion of oxygen to ensure complete combustion, 
and the fact that smoke consists of volatile matter given off and 


allowed to pass away, either without being exposed to a tem- 
perature sufficient to bring about its complete combustion, or 
without the admixture of a sufficient proportion of air to supply 
the necessary quantity of oxygen. In many American cities, 
anti-smoke regulations were in existence, but were not strictly 
enforced. He described the principles involved in the construc- 
tion of smoke-preventing appliances, and said it was a mistake 
to suppose that because visible smoke represented a very trifling 
proportion of the total carbon contained in the fuel, complete 
combustion was not a commercial question. The visible carbon 
was usually accompanied by large quantities of carbon monoxide 
and other invisible products of incomplete combustion, which 
represented a considerable loss or waste of heat. In his 
experience, any bituminous coal could be consumed without 
production of smoke, if a self-feeding and clinkering arrange- 
ment was used, so as to avoid admission of cold air, and also 
if a large proportion of the air supply (about two-thirds) was 
admitted above the bed of fuel, and not from below. 

Mr. Britton remarked that in many parts of the district liquid 
fuels were cheaper than solid. Using Coalinga oil by means of 
a steam-injector, he had avoided the production of smoke, and 
evaporated 17} lbs. of water per pound of oil used. He spoke 
very highly ot its advantages, as compared with solid fuels. 
The boilers were of the ordinary return tubular pattern, always 
in excellent condition, as he used water that had been proved 
by analysis to be the purest in the State. Mr. Jones thought 
the application of the regenerative principle to boiler furnaces 
would solve the smoke question. It was possible to waste a lot 
of heat, and yet not show visible smoke; and many of the mem- 
bers had done so when heating beds of threes with the old- 
fashioned grate furnace, The best practice in ordinary boiler 
firing was to keep the fuel in an even shallow bed. Mr. Martin 
said that the temperature of the products of combustion at the 
outlet-flue to the chimney should not exceed that of the water 
in the boiler by more than 70°. Much heat was lost by allowing 
the gases to pass away at too high a temperature. 

A paper submitted by Mr, W. M. Parker, of New Whatcom 
(Washington), was read by the Secretary, in the absence of the 
author. The title was: ‘‘ Should Gas Companies do all Gas- 
Inquiries as to the practice in this respect were sub- 
mitted to 41 gas undertakings, and elicited 24 replies. These 
went to show that the usual practice is to run services and fix 
stoves, but to leave ordinary gas-fittings to local tradesmen— 
sometimes exercising indirect control over the work. The author 
favoured enterprise on the part of the gas company in this 
direction, and would put in fittings at cost price, if necessary, to 
make sure of a customer. Thirteen companies had furnished 
him with printed rules for the guidance of gas-fitters, as used in 
their respective districts. Various details in connection with 
gas-fitting work were next discussed at considerable length; 
and a model circular, embracing all the good features suggested 
by the information obtained, was submitted. The author related 
some of his experiences in connection with local gas-fitters, 
which had led him to believe that, in their own interest, the 
gas company should undertake the whole of the gas-fitting 
work up to the burner. 

The Editor of the ‘“ Wrinkle” Department (Mr. Hollidge) 
next presented a very interesting report, a considerable pro- 
portion of which was contributed by himself. Mr. William 
Parker, the author of the paper already mentioned, also sent 
several interesting suggestions relating to the details of gas- 
fitting work. One for laying services in wooden troughs, and 
surrounding them with pitch, led to a long discussion on the 
effects of electrolysis; and several speakers described instances 
where these effects had been observed, when no electric power 
or supply was in the neighbourhood. These phenomena were 
observed in marshy, made-up ground, and were accounted for 
by a galvanic action in the ground itself, due to the presence 
of salt or other chemicals. The subject of electric lighters for 
Welsbach burners received a considerable amount of attention. 
One novel suggestion was that gas-fitters and service-layers 
should be supplied with white lead putty put up in artists’ 
collapsible tubes. Speaking upon a scheme for lighting purify- 
ing houses by means of the electric glow lamp, Mr. Aldrich said 
that his religion would not allow him to use electric light of any 
kind on the gas-works; and he preferred to arrange matters so 
that the purifying-house work was all done in daylight. 

The Question-Box wasopened. An inquiry as to whether the 
reading of meter indices should be taught in public schools 
brought out a long discussion, the tone of which was to the effect 
that the more the public are taught about meters and their 
working the better the gas companies will be pleased. A full 
discussion on the advantages or otherwise of testing ‘meters 
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in situ followed. The President made the remarkable statement 
that many meters which showed 14 or 20 per cent. slow in 
place, would prove correct when taken out and carried to 
the testing-room. He explained this by saying he had found 
that a sort of fine tarry dirt accumulated on the faces of 
the valves, forming some fine ridges that allowed the escape 
of a considerable quartity of gas. But during the act of 
conveying to the testing-room, the light oil which always 
accumulated on the floor on which the valves are bedded 
washed over the valves, and displaced some of the dirt, or at any 
rate lubricated them and made them tight. Mr. Osborne said 
that new meters worked stiff at the start, and were usually slow 
foratime. Mr. Britton remarked that in small towns it was 
possible to check the meter inspector; but in large places there 
was no check at all, and everything depended on the honesty 
of the inspector, where the system of house-to-house testing 
was followed. The preponderance of opinion was certainly 
in favour of testing meters in position. In a discussion on the 
preparation of oxide, Mr. Guldlin recommended a layer of pine 
shavings 15 inches thick, and about 3 inches thickness of fine 
cast-iron borings spread on the top, the whole to be well mixed 
and watered with salt water or sea water until oxidation was 
complete. If any unoxidized iron remained in the mass, when 
it was used, troublesome deposits of iron carbonyl would occur 
at the burners, Several members, however, preferred copperas 
reduced with lime, to the use of borings, 
Ria meeting was brought to a close with the usual votes of 
thanks, 


GERMAN CHEMISTS IN CONCLAYE. 








The intimate relation which subsists between the gas industry 
and modern chemical research was well illustrated by some of 
the communications made to the general meeting of the Associa- 
tion of German Chemists at Darmstadt thissummer. Indirectly 


Professor Miinch’s lecture on Linde’s process for the liquefac- 
tion of air was of interest to gas managers. Of the numerous 
experiments with which the lecture was illustrated, one—in 
which a limelight was supplied with vaporized liquid air in 
place of oxygen—demonstrated in a very practical manner the 
richness in oxygen of liquefied air. Linde has, indeed, devised 
a modification of his apparatus, by means of which the separa- 
tion of oxygen from the atmosphere may be accomplished on a 
large scale. Dr. W. Staedel gave a brief account of acetylene. 
He lighted the lecture hall by means of five six-light wall-brackets 
supplied with acetylene from a cylinder of the liquefied gas. 
The illumination afforded by these thirty burners consuming 
acetylene, was better and more effective than that from four 
arc-lamp pendants with which the hall was ordinarily lighted. 
Dr. H. Bunte lectured on the “ Theory of the Incandescent Gas 
Light,” and illustrated his lecture by numerous experiments 
with mantles of varying composition. Our readers are already 
familiar with Dr. Bunte’s views on the catalytic or contact 
action of cerium oxide in the Welsbach mantle from his earlier 
communications ;* and he introduced no novel matter of im- 
portance to his Darmstadt audience. He expressed the opinion 
that the most promising direction for research in incandescent 
lighting was that in which the more recent improvements had 
been made—viz., in the production of better combustion of the 
gas and of a higher flame temperature. Many points in the 
theory of incandescent lighting still needed explanation; and he 
thought that a better knowledge of the action of the flame and 
mantle would furnish the means for further improvements. 


MARKS ASSOCIATION OF GAS AND WATER ENGINEERS. 








The Nineteenth Annual Meeting of this Association was held 
from the 12th to the 14th of August, at Frankfort-on-the-Oder, 
and was attended by nearly 90 members and visitors. On the 
first day, the large works of Messrs, Julius Pintsch, at Fiirsten- 


walde, were visited. The extensive use of water gas for various 
purposes, and the practical employment of the process of electric 
welding, were the features which specially attracted the attention 
of the visitors. On the 13th, an early morning visit was paid 
to the Frankfort works of the German Continental Gas Com- 
pany. Herr W. Jager, of the firm of Messrs. Pintsch, next pre- 
sented an interesting communication on the “ Manufacture and 
Use of Water Gas,” Several subjects were discussed, after 
brief introductory addresses. Among these were ‘“ Machine- 
Stokers,” of which those at the Salzwedel works were described 
by Herr Ludwig; ‘ Naphthalene Stoppages,” introduced by 
Herr Blum; and the ‘Import Duty on Petroleum,” to which 
the members, on the motion of Herr Silbermann, resolved to 
direct the attention of the German Association of Gas and Water 
Engineers, with a view to presenting a petition to the Imperial 
Parliament praying for the exemption from duty of those petro- 
leum products which are suitable for carburetting water gas. 
Purifiers, prepayment meters, automatic igniting devices, and 
water-meters were also briefly discussed. Herr Miiller, of 
Charlottenburg, was re-elected President of the Association. 





_— 


* See “ JOURNAL,” Vol. LXXI., pp, 308, 1570. 





THE CHEMICAL COMPOSITION AND TECHNICAL ANALYSIS 
OF WATER GAS. 





By Epwarp H. EARNSHAW, 
Chemist to the United Gas Improvement Company of Philadelphia, U.S.A. 
[From the “Journal of the Franklin Institute,” September, 1898.) 

As is well known, water gas is a product of the reaction 
between steam and incandescent carbon, whereby there is formed 
a mixture of carbonic oxide and hydrogen in approximately equal 
volumes. This mixture, technically called “blue gas,” has, of 
course, no illuminating value ; and it is therefore enriched by 
exposing it, together with hydrocarbon vapours, to the action of 
intense heat. The hydrocarbon vapours are thus permanently 
gasified, or “fixed,” and impart a high illuminating power to the 
mixture. This is carburetted water gas—more familiarly known 
simply as water gas. : 

The enriching material employed is always petroleum in some 
form—usually as crude oil, naphtha, or a distillate called gas oil 
—which during the “‘ fixing” process is converted into hydrogen 
and gaseous hydrocarbons, together with naphthalene, benzene, 
and its homologues, and the other pungent empyreumatic com- 
pounds found in coal gas, and formed in that case by the contact 
of the gas with the hot sides of the retorts. The odour of coal 
gas is due to these empyreumatic compounds; and therefore, as 
might be expected, the odour of water gas is similar, but even 
more penetrating. 

The Chemical Composition of Water Gas. 

The chemical composition of coal gas and water gas is essen- 
tially the same—that is to say, the same constituent gases enter 
into the composition of each mixture, but the relative proportions 
vary. This is illustrated by the following analyses of coal gas 
and water gas respectively. The figures given are of actual 
analyses, but are fairly representative of each class, 








Coal Gas. Water Gas, 

Per Cent. Per Cent. 
Benzene vapour. . 0'50 ar 0°6 
Heavy hydrocarbons 4°25 12°8 
Carbonic oxide 8'04 30°7 
Hydrogen 47°04 32°4 
Marsh gas eee me 36°02 13°9 
Higher paraffines . . . . « 0'00 2°4 
Carbonic acid. Bie et) oe alae 1*60 ae a5 
Oxymen  . se ts et tl ll 0°39 oe o'7 
PERG gh Sal. We nem Se te eee 3°8 

100°00 100'00 


The composition of the heavy hydrocarbons, or “ illuminants,” 
varies greatly with circumstances, both with coal and water gas, 
though they always consist chiefly of ethylene and other 
members of the olefine series, together with small quantities 
of other hydrocarbons, of which acetylene is probably the most 
important. 

From the ‘gas analyst’s point of view, the most important 
feature of the composition of water gas is the presence of notable 
quantities of paraffines other than marsh gas, since this involves 
a modification of the methods of analysis commonly in use, and 
which presuppose that marsh gas is the only paraffine present 
in the gas mixture. This is the point that I chiefly desire to 
bring to your attention. 

The Analysis of Water Gas. 

The scheme of analysis, as far as the absorbable constituents 
of the gas mixture are concerned, follows the plan elaborated 
by Hempel, and is as follows :— . 

(rt) The vapours of benzene are first absorbed by shaking 
the gas in an explosion pipette over mercury with 1 c.c. of 
alcohol, previously saturated for the less easily absorbable con- 
stituents. The vapour of alcohol is absorbed in another explo- 
sioh pipette by 1 c.c. of water, and the resulting contraction 
measured. : . 

(2) The carbon dioxide is absorbed by potassium hydrate in 
a pipette filled with small rolls of iron wire gauze. 

(3) The heavy hydrocarbons or fixed illuminants are absorbed 
by a saturated aqueous solution of bromine, The vapours of 
bromine are absorbed by potassium hydrate, and the contrac- 
tion measured. Fuming sulphuric acid may be used instead of 
bromine, but it is much more difficult. and inconvenient to 
handle, and the results obtained are scarcely more accurate. 

(4) Oxygen is absorbed by phosphorus, Some chemists 
urge the use of an alkaline solution of pyrogallic acid ; 
claiming that the action of phosphorus is unreliable. I have 
found, however, that in every case where the phosphorus has 
failed to act, it has been due to incomplete absorption of the 
illuminants. Therefore, whenever on testing for oxygen, the 
white fumes of phosphoric acid fail to appear, the gas should be 
passed once more into the bromine solution. 1 have never yet 
analyzed a gas that did not contain at least a trace of oxygen. 
I strongly favour the use of phosphorus, because the results 
obtained are at least as accurate as with pyrogallol, and 
because the appearance of the white fumes is absolute proof of 
the presence of oxygen, and indicates as well that the illumi- 
nants have been completely absorbed. ; 

(5) The carbonic oxide is now absorbed by an ammoniacal or 
hydrochloric acid solution of cuprous chloride, ee 

At least two pipettes should be used for the absorption ; the 
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last one containing a perfectly fresh solution. It is important 
to notice that even with this precaution the absorption of the 
carbonic oxide is seldom complete; usually about o'5 per cent. 
remaining unabsorbed. This fact introduces no error in the 
analysis, as the residue of carbonic oxide can be determined 
later, as will be shown. 

The residue of the gas mixture now remaining may be as 
follows :— 

(a) (Hy) + (CO) + (Na) + (CH,) + (CaH6) + (CsHs), &c. 
But for all ordinary purposes it is sufficient to assume that the 
only higher paraffine present is C,H,. 

There being no satisfactory known absorbent for any of these 
gases, it becomes necessary to have recourse to the method of 
combustion. 

A portion of (a) is then mixed with a measured volume of air, 
and exploded over mercury in an explosion pipette. The con- 
traction in volume is measured; the carbon dioxide formed is 
determined by absorption with potassium hydrate; the excess 
of oxygen is absorbed by phosphorus; and the volume of the 
residual nitrogen is noted. 

The equations are— : 

(1) a in volume = 3$(H2) + 4(CO) + 2(CHy) + 

23(CoHe 

(2) Fi formed = (CO) + (CH,) + 2(C.He) 

(3) Residual nitrogen = (N2) + (Ni), : 
where N;, is the nitrogen introduced with the air. The amount 
of nitrogen thus introduced may, with sufficient accuracy, be 
taken at 79°2 per cent. of the measured volume of air. 

An examination of these equations shows that the nitrogen may 
at once be ascertained from Equation 3; but Equations 1 and 2 
contain four unknown quantities, and therefore two more equa- 
tions are needed for thesolution. Fortunately the method of frac- 
tional combustion over palladium affords the needed information. 
As is well known, when a mixture of hydrogen and methane with 
oxygen or air is passed, with the proper precaution, over heated 
palladium black, the hydrogen burns to water ; but the methane is 
unaltered. If carbonic oxide and any of the higher paraffines 
are also present, the carbonic oxide burns ; but the paraffines do 
not. If, then, the products from the combustion are received in a 
pipette over mercury, it is possible to subsequently measure the 
amount of carbonic acid formed by the burning of the carbonic 
oxide. 

Returning to the analysis, a second portion of (a) is taken, 
mixed with air, and burned over palladium black. The result- 
ing contraction and the carbonic acid formed are measured. 
The equations are— 

(4) Contraction in volume = $ (Hz) + } (CO). 

(5) CO, formed = CO. 

From these two equations the values for hydrogen and carbonic 
oxide may be readily calculated. 

For simplicity’s sake let us now assume that the same quantity 
of gas mixture (a) was used in both the explosion and the com- 
bustion. We may then subtract Equation 4 from 1, and 5 from 
2, whence, designating the difference between the contraction 
due to explosion and that due to combustion by the letter ‘‘a” 
and the difference in the carbonic acid formed by the letter “ b,” 
we find— 

(6) 2(CH,) + 23 (C,H) = a. 
(7) (CH4) + 2(C.He) = b. 


(8) whence C,H, = moe 


(9) CH, = #=S. 


A very useful check on the accuracy of this determination is 
obtained from the following :— 

Volume of gas taken for explosion = H, + N. + CO + 
CH, + C.He. H, and CO are found by Equations 4 and 5, and 
N; is given by Equation 3. Therefore we have— 

(10) Volume taken — (H, + N, + CO) = CH, + C.He; and 
this value should be the same as the algebraic sum of Eqna- 
tions 8 and 9; or— 

b 


(11) Volume taken — (Hz + Nz + CO) = — 


This scheme of analysis is perfectly correct for gas mixtures 
containing no higher paraffine than C,H6; but what would 
happen in case C;Hs, C,Hio, &c., were present ? 

Our gas mixture would then contain P volumes of hydro. 
carbons of the formula C,H_n+., and would be— 

Gas mixture = H, + Nz + CO+ P(C,Hon+,). 

As will be shown later, the contraction in volume due to the 
combustion of P volumes of any hydrocarbon of the general 
formula C,Hm would be 


P(r+") 
and the carbonic acid formed would be Pa. 
M = 2n+2; and therefore we have, 


From the explosion: 
(12) Contraction in volume 


= 4 (H,) +4(Co) + P+ Path 
(13) Carbonic acid formed = Pn + CO, 
And from the combustion over palladium : 


(t4) Contraction in volume = 3 (H 4(CO 
(15) Carbonic acid formed = aS 2) + $(CO). 


But in this case, 





Subtracting Equation 14 from 12 and 15 from 13, as before 
explained, we have, 
(16) Difference in contraction 





Pp +=+F ‘th 
(17) Difference in carbonic acid formed = Pn = b; whence, 
(18) p=22- b 
S 
= 23>. 
(19) lady 


Equation 18 is identical with Equation 11; and hence it 
appears that the method is correct as far as the total volume 
of paraffines is concerned, even though higher paraffines than 
C2H6 are present. 

Having thus examined the theory of the analysis by combus- 
tion, let us follow the figures of an actual analysis. 

The gas was a water gas, enriched by naphtha, and its 
candle power was 23°5. 


Amount taken foranalysis , . . 1000 Cc. 
Per cent. 
CG, yi abecehed by alechel 2... 6 8k se we eb , SS 
CO, absorbed by potash ..-. .- +s « « 27 
Illuminants absorbed by bromine ... .. . + II7 
Oxygen absorbed by phosphorus. . . . . .. + O§ 
Carbonic oxide absorbed by cuprous chloride. . . . 317 


Of the unabsorbed residue of 53 c.c., 14°05 c.c. were mixed 
with 87°8 c.c. of air, and exploded by a spark in an explosion 
pipette over mercury. The resulting contraction in volume was 
22°60 c.c. The carbonic acid absorbed by potash was 5°30 c.c.; 
the surplus oxygen absorbed by phosphorus, 3°80 c.c.; the 
residual nitrogen, 70°1 c.c. consisting of nitrogen from the air, 
69'50 c.c, and nitrogen from the gas, 0°60 c.c. 

A second portion of 30 c.c. was now mixed with 70 c.c. of air, 
and the mixture passed over palladium black to burn the hydro- 
gen and carbonic oxide. 

The contraction in volume was 30°40 c.c. 

The carbonic acid absorbed by potash was 0°40 c.c. 

To calculate the percentage of H, CO, CH,, C2He, and N 
according to the method already theoretically explained, we 
proceed thus— 


CO = “se = 070 per cent, 





H = (30°4 — 0'2) X 53 y 2 — 35-54 ner cent. 
30 a 
Now, as 30 c.c, of gas were taken for the combustion and only 
14°05 c.c, for the explosion, we must calculate the contraction in 
volume and amount of carbonic acid that would have resulted 
from the combustion of 14°05 c.c. over palladium, Thus— 
Contraction in volume would be 


— 304 X 1405 
30 
CO? formed would be 
_ 0°40 X 14°05 
—— 
oanone these figures from the results of the explosion, we 
nd, 


= 14°24 
= o18 


22°60 — 14°24 = 8°36 = a 
5930 — o18 = 5112 =b 
and hence, from Equations 8 and 9 


C,H, = wea = 1°25 


CH, = 3544 — 2500 = 2°61, 
and therefore, 
C,H, in original gas 
= 125 X 53 — 4-71 per cent, 
14°05 4°71 Pp 
CH, in original gas 


on Ss 
1705" 9°84 per cent, 
N in original gas 
we OO X 35 = 2'26 percent. 
14°05 


Applying Equation 11 as a check on the accuracy of the 
determination, we find— 
14°05 ~ (9°43 + 0°60 4+- 0°18) = 21830) = 812 


or, 3°84 = 3°86, which is a difference well within the limit of 
errors of observation. 

In the calculation of this analysis we have assumed for con- 
venience sake that there are no paraffines present other than 
CH, and C,H¢. Ofcourse, it is possible, and indeed probable, 
that higher members of the series are actually present; so that 
while the figures obtained in our calculations truly represent the 
total quantity of paraffines-contained in the gas, yet they may 
not be true as regards the actualcomposition. The composition 
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of the average molecule of the paraffines may be obtained 
from Equation 19, thus— 

15°36 
16°72 — 5°12 
whence the average composition of the paraffines CpHan+, 
would be: C, 1°32; H, 4°64. 

The value of this method in giving an accurate conception of 
the actual composition of a gas mixture, is clearly brought out 
by comparing the figures just given with those obtained by the 
more usual methods of calculation. These methods are: (1) 
When no combustion over palladium is made, and the hydrogen 
is determined by subtracting twice the volume of carbonic acid 
formed in the explosion from the contraction in volume, and 
calling the difference the contraction due to hydrogen. (2) 
The method recommended by Hempel, who directs that the 
hydrogen should be determined by combustion over palladium. 
The contraction in volume due to the percentage of hydrogen 
thus found, is subtracted from the total cortraction due to the 
explosion, and the remainder is considered to be the contraction 
due to CHy, which is, of course, equal to twice the volume of 
CH,. Both these methods presuppose that no paraffine other 
than CH, is present, and that the carbonic oxide has ben com- 
pletely absorbed by cuprous chloride. 


Calculated by By Method without By Method 
Method Combustion according 


1=> = 1°32 











Given Above, over Palladium. to Hempel. 
Benzene vapours . 0°40 0°40 0*40 
Fixed illuminants. 11°70 oe 11°70 o.0 II‘70 
Carbonic oxide .. . 32°40 eo 31°70 oe 31°70 
Hydrogen i - reg 35'57 oe 30°34 os 35°84 
at4G+ 6 4°71 oe _ - 

Paraffines (CH, . gae* *5 20°00 16°30 
Carbonic acid . 2°70 2°70 2°70 
Oxygen... « s «es 0°50 " 0°50 0°50 
Nitrogen (by difference) . 2°18 oe 2°66 0°86 

1000°00 100°co 100°00 


The method without separate determination of hydrogen is 
the simplest both in method and in apparatus required, and 
is, therefore, the one in most general use. 

In the analysis of water gas by this method, let us consider 
the equations resulting from the explosion of 15 c.c. of a gas 
mixture composed of— 

H 


. . © aoe . . . . . . . ° . . . . z0°O C.Cc. 

CH, ee . ee eee ee ee a 3°0 
Co.Hs. . pte: Se Nea fi Spe ae eu <6 She I°5 
Dy ee OE Sed SS aon Recent edse . O'5 

: : 150 

The resulting equations would be— 

Contraction in volume = 3 (Hg) + 2 (CH4) + 24 (C.He) = 24°75 
Carbonic acid formed = (CHy) + 2 (C2He) = 6'00 
Volume of gastaken = H2+CHi+CoHo+Ne2 = 15'00 
Nitrogen = Ne = 0°50 


At first, it would seem that these equations could be easily 
solved, and that no more data would be required for the cor- 
rect computation of the composition of the gas mixture. An 
attempt to solve the equations, however, discloses the fact that 
the problem is indeterminate, and that the equations can be 
satisfied by any value of C2H¢ from 0 to 3. Thus— 





EerGls. «. ss ° =0, | LetGals . ss: = 3 
Then,H2 .... = 8°so | Then,Ha... . = II°50 
Cilp . «tas S604 CHg,. = 0'00 
CoHe. . » « 0°00 CoHe = 3°00 
No « « «© «© « =0'50 No. . = 0°50 
| 
15°00 | 15°00 


We may perhaps find in this circumstance an explanation for 
the continued use of this method by many analysts without 
25 Sag the incorrect application to gas mixtures containing 
higher paraffines than methane. The analysis would always 
“add up well,” and the amount of nitrogen found would be 
correct. 

I have now indicated a method by which we may obtain a 
very fair idea of the composition of a gas mixture—sufficient, 
indeed, for most purposes. But the use of gas as a source of 
heat is constantly increasing; and I believe the time is not far 
distant when the heating value of a gas will be considered as 
important as its illuminating power. It is therefore extremely 
desirable to be able to accurately calculate the heating value of 
a gas from its analysis. The labours of many able investigators 
(and notably those of Professor Julius Thomsen) have supplied 
us with reliable data concerning the heating value of each of 
the several combustible gases entering into the composition of 
illuminating gas; and therefore the problem would offer no 
special difficulty were it not for the uncertainty regarding the 
nature of the hydrocarbons removed by bromine, and classed 
together as “fixed illuminants.” We know that these consist 
chiefly of the series C,H2n, together with very small quantities 
of the C,H»n-2 series; but the quantitative separation of the 
different members is not at present possible within the limits of 
a technical analysis. 

If, however, we should succeed in determining the average 
composition of the hydrocarbons, and should be able to assign 
a definite heating value, depending upon such average compo- 
sition, then the problem would be completely solved as far as 
its practical application is concerned. 





The theory of the combustion of any hydrocarbon or mixture 
of hydrocarbons, of which the unit volume has the average 
composition CaHm, is as follows :— 


CaHm (a + *) 0, =0(CO,) + © (H,0) 


But in practice the = volumes of water disappear ; and there- 


fore we have— 
Contraction in volume 


=1+(0+%)-n=14 


Carbonic acid formed = n 


If we let a = contraction in volume for x volumes C,Hm 
b= CO, formed for x volumes C,Hm then we 


find, ( 

—4(a—x 

(20) lend ¢ 20 
(21) n=> 


x 

It is now apparent that if we can by any meansdetermine the 
contraction in volume and the amount of carbonic acid that 
would be formed by the combustion of a known volume of the 
illuminants in a gas mixture, then we shall have all the data 
necessary for the correct computation of the average composi- 
tion of such illuminants. This can be done very simply and 
accurately thus— 

First absorb the unfixed vapours by alcohol, and the carbonic 
acid by potassium hydrate. The residual gas will have the com- 
position— 

C,Hm + CO + H,+ CrHan+2 + O2t+ Na 
Take a portion of this, mixit with the proper amount of air, and 
explode the mixture by a spark in the ordinary way. Note the 
resulting contraction in volume, and the amount of the carbonic 
acid formed. 

The contraction in volume will’consist of— 


(1) Contraction due to C,Hm, 


(2 ” ” ’ 
(3) ” ” Hp, 
(4) ” ” CnHen +a; : 


and the carbonic acid formed will consist in like manner— 
(1) CO, due to C,Hm. 
(2) ” ” CO, 
(3) ” ” CiHan + 4. 

If, now, we proceed with the analysis, and determine the per- 
centage of each constituent by the method already described, 
we shall be able to calculate the contraction due to CO, Hz, 
and C,Hon+,,and the CO, due to CO and C,Han+2. This will 
give us the contraction in volume and the CO; due to C, Hmalone, 
and hence the data required. 

In practice, it is simpler to calculate the correction for the 
paraffines and hydrogen directly from the results of the explo- 
sion rather than from the percentages of these gases; but this 
will be made plainer by considering the actual figures of an 
analysis. 

Taking for illustration the same sample of water gas as before, 
the notes of the analysis would be :— 


Cubic Per 
Centimetres. Cent. 
Amount taken for analysis . o 0 0h » tye- "20, te, SOO OG 
Residue after absorbing the unfixed vapours and the 
COIDOMICECIG 26 is «8 <i 6 8 6 « Be SO Oma) 
First Explosion. 
Portion of (a) taken 12°00 


Mixed with 87°8 cubic centimetres of air and exploded : 





Resulting contractionin volume . . +. «+. + « 16°05 
Carbonic acid absorbed by potash. . . . 10°55 
Excess oxygen absorbed by phosphorus . 3°40 
Residue from (a) . « « « «© 84°90 
Fixed illuminants absorbed by bromine . 10°25 = 11°70 
Oxygen absorbed by phosphorus . . . . 0°44 = 0°50 
Carbonic oxide absorbed by cuprous chloride 27°78 = 31°70 
Residue (b). « »« + «© «+ « 2 46°45 = 53°00 
Second Explosion. 
Portion Ob (Dy) ABKOR: cc. 5 ce ss gue te TAOS 
Mixed with 87°8 cubic centimetres of air and exploded : 
Resulting contractionin.volume . .... . 22°60 
Carbonic acid absorbed by potash. . . 5°30 
Excess oxygen absorbed by phosphorus . 3°80 
The amount taken for the first explosion was = we "£237 


of the original quantity ; and we can, therefore, calculate that 
it was composed of— 





r Per Cent. Chaletecs 
Fixed illuminants. , II‘°7O X °1237 ee 1°45 
Oxyeen He ee 8s 0°50 X ys ee 0°06 
Carponicioxide -. «ss, 1s DS SEER, ee 3°93 
Residue (b). . . 53°00 X- 4 <% 6°56 
12°00 


The contraction and carbonic acid resulting from the ex- 
plosion of 14°05 cubic centimetres of residue (b) having been 
determined by the second explosion, we can, of course, readily 
—— the results due to the combustion of 6°56 cubic centi- 
metres. 
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The results of the first explosion can now be tabulated thus— 


Carbonic Acid 
Contraction. 


Cubic 
Centimetres. 
1°45 cubic centimetres of fixed illuminants (CnHm) gives. 4°15 «. 3°56 
3°93 5 9 carbonic oxide 1 3°93 ee 1°96 
6°56 ,, * residue (b) * 2°47 «+ 10°53 
10°55 +e 16°05 


and hence from Equations 20 and ~ 
4 (3°56 — 1°45) _ ng 
m= = 5'9 
1°45 ’ 
1= 4°15 == 2°86 
~ 


and, therefore, the average composition of the fixed illuminants 
CnHm is: C, 2°86; H, 5°82. 

Professor Julius Thomsen in his ‘‘ Thermo-Chemical Investi- 
gations,” Vol. IV., p. 275, gives the general formula for the 
calculation of the heat of combustion of any hydrocarbon of 
the formula C,H .m, expressed in calories per molecular weight 
in grams of the hydrocarbon, thus :— 

f = n*135340 + m *37780 — a ‘14200 + 580. 
For the olefine series, CnHj2, 
n=m 
a=n-l 
and, therefore, translating the formula into English units, we 
find for the heat of combustion of any hydrocarbon, or mixture 
of hydrocarbons of the general formula C,Hen 


B.T.U. per cubic foot = n (757) + 70 
B.T.U. per pound = 20432 + “ 
For the paraffine series, ChHgn+.: 
m =n +- 
a=n-l 
and, therefore, we find for the heat of combustion— 
B.T.U. per cubic foot = n (757) + 251 


B.T.U. _ 53744 _ 
T.U. per pound 20432 + Fe 9 

We found the composition of the illuminants to be C2 s6H;.823 
and this approaches so closely to the composition of olefines, 
that for all practical purposes we may consider the fixed illumi- 
nants as belonging entirely to that series. 

Therefore, calculating the average heating value of the illu- 
minants from the formula for the olefines, we have— 

Illuminants, Cz.s6Hs 72 = 2235 B.T.U. per cubic foot. 
We found the average composition of the paraffines to be 
Ci »sH4.6,; and hence from the formula for the paraffines, the 
average heating value would be :— 
Paraffines, C,.s2H4.6, = 1250 B.T.U. per cubic foot. 

We have shown that the determination of the total amount of 
paraffines in a gas mixture is not affected by considering CH, 
and C2H¢ to be the only two members of the series present ; 
and it is also true that the calculation of the heating value is 
unaltered by the same assumption. This may be shown thus: 

The percentage of paraffines present and their composition, 
was found by the analysis to be— 

14°55 Pp. C. Ci.s2H 4.64 = 4°71 p. c. CzHe + 9°84 p. c. CHy. 
The calculation of the heating value would be— 
0°1455 cubic foot CraaH64 xX 1250 = 1829 B.1.U. 
0°047I 45 a 2H6 X 1764°4 = 83'1 , 
0'0984 4, » -CH, X 1009 = 99'2 } 182'3 B.T.U. 
Thus the result is the same with each method of calculation. 

The heating values obtained by Professor Julius Thomsen for 
the principal constituents of illuminating gas are given in the 
following table. Thomsen’s original figures are given in calories 
per molecular weight of the substance in grams; and I have 
translated these into English units per cubic foot. The tem- 
perature of the products of combustion is assumed to be reduced 
to 18° C. or 64°4° Fahr. 








| 

Molecular —_— er Molecu-| B.T.U.’s per Cubic 

Name. Formula, \lar Weight in Grams.'Foot at Go" te 30", 
Hydrogen .. ., H2 68,360 326°2 
Carbonic oxide. . co 67,960 | 323'°5 
Methane . aye CH4 211,930 | 1009°0 
Ethane CoH, 370,440 1764'4 
Propane . C3Hs, 529,210 | 2521°0 
Butane C,Hi9 | 687,190 | 3274'°0 
Ethylene. CoH, | 333,350 | 1588°0 
Propylene CsHg 492,740 | 2347°2 
Butylene . CyHg | 650,620 | 3099°2 
Acetylene CoH. | 310,050 | 1476°7 
Benzene . CoH | 799,350 3807"4 








Returning once more to our analysis, the calculation of the 
heating value of 1 cubic foot of the water gas would be :-- 








00040 cubic foot CsHs x 3807°4 . . = 15°2B.T.U. 
O°0170 -,, 4, CoegHs-1a2 X 2235. . « . = 2615 ,, 
OLAAO ss (CORK BOBS ce 6 ee IOS. ,, 
OSS5ST 499 Gey Ee MSIE? 5. =116'0 ,, 
OLON7T yy , 1, CaHe X1764°4 . «6 St BBE, 
O'ODEE 5) yp CRG X t00g'o 4... 3 = gta, 
0°0538 =~ =» CO2z+0O2+Ne. ="-oro |, 
I*0000 


679°8 














THE USE OF COKE BREEZE IN SEWAGE PURIFICATION. 





At the Meeting of the Western (U.S.A.) Society of Engineers 
a short time since, a paper on the above subject was contri- 
buted by Mr. J. W. Atvarp. The portion dealing with the 
results obtained by the use of coke breeze for sewage purifica- 
tion purposes in England and in Massachusetts was given in a 
recent number of “ Progressive Age,” from which the following 
particulars are extracted. 

When Mr. W. J. Dibdin held the position of Chemist to the 
London County Council, he constructed in 1891 four experi- 
mental filters filled respectively with pea ballast, coke breeze, 
burnt clay, very coarse sand, and polarite (a proprietary article). 
These filters were worked intermittently for six weeks at average 
rates of 411,000 gallons per acre per day; the amount of purifi- 
cation effected being indicated by the reduction in oxidizable 
organic matter in solution as follows :— 


Burnt ballast . . . «© «© e «© « « « 4§°3 per cent. 
Sees as oe eee Oe Me ee 4 ee Pe 
pO SE ee ee ee ee ee ee eo “ 
RES ar Gk de on Ge ca, oe a ce ee ae re is 
Coke breeze. . . 62°2 a 


In his report made at that time, Mr. Dibdin said: “‘ From the 
results obtained, it appears that a considerable amount of puri- 
fication could be effected by any filtering material, the desiderata 
evidently being porosity and consequent power of reabsorbing 
atmospheric oxygen. For foul waters, sand appears too fine; 
while the burnt ballast used was too coarse. Coke breeze 
seemed to unite the necessary qualifications ; and as it was also 
a cheap material, it was selected for further trials on a larger 
scale.” 

In the second experiment, a full acre filter was constructed at 
the Crossness outfall of the London main drainage system. 
The ground was levelled, underdrained, and filled with 3 feet of 
coke breeze. The sewage was made to flow on to the bed to the 
level of the surface as quickly as possible, allowed to remain 
standing full for quite an hour, and then drawn off with the 
least delay. Working in this way, the filter passed 14 million 
gallons (Imperial) a day for six days, resting one day. The purifi- 
cation obtained was 78 per cent., based on the oxidizable matter ; 
and the filtrates were said to be clean and sweet. 

At Sutton, a series of preliminary experiments were undertaken 
on a more elaborate scale, but with approximately similar 
results. Upon them as a basis, a coarse-grain filter was con- 
structed by filling one of the precipitation tanks, previously used 
for the chemical process, with burnt clay. The sewage passed 
from thence into a second tank filled with coke breeze. The 
operation of this plant commenced on Feb. 11, 1897; and a rate 
of flow of 773,000 gallons per acre ys day was obtained—the 
rest period included. The results of 76 days’ operation in the 
first tank gave a reduction of 66 per cent. in the oxidizable 
matter; the effluent from the entire plant showing a total reduc- 
tion of 86°5 per cent. in the oxidizable matter. 

The solid matters held in suspension were reduced by the first 
tank 95 per cent., and by the combined operation 99°6 per cent. 
The total quantity of suspended solid matters in the sewage,- 
which were disposed of by the bacteria, was equal to 77 tons of 
sludge removed during the time of treatment; the average 
sewage having contained 544 grains per gallon. The fact that 
this quantity disappeared without causing nuisance is striking 
evidence of the capability of the process. At times these filters 
were worked up to arate of nearly 3 million gallons of sewage per 
acre per day. Such high rates checked the bacterial action, but 
did not permanently disable the filters. 

At Exeter, coke breeze filters 5 feet in depth on a similar plan 
have been in use since August, 1896, receiving sewage effluent 
much more concentrated than average American sewage. The 
rate of flow is about 666,000 gallons (Imperial) per acre per 
day, inclusive of rest periods; and the purification obtained is 
75 per cent. in oxidizable matter removed. 

In all of these biological filters, the operation is essentially 
different from ordinary sand filters or intermittent filtration as 
now practised. Indeed, these biological filters are not filters at 
all in the sense in which the word is ordinarily used. Mr. 
Dibdin calls them “bacteria tanks.” Another sanitarian pro- 
poses the name “‘digestors.” ‘ Respirators” and “ aspirators” 
have also been proposed. The term “biological filters” is not 
perhaps inappropriate, though the word “filter” is not apt. In 
these so-called biological filters then the tank is filled with 
sewage, preferably from the top. It stands full while the 
bacterial action takes place, and is then emptied as quickly as 
possible. This is the breathing action. In emptying, the air 
must of necessity follow down into every part of the mass of the 
filter, and complete the chemical action of oxidation. No other 
power is necessary to properly force the oxygen into the filter 
when the grain is sufficiently coarse. The biological action 
taking place on the surface of the grain, it follows that the 
greater this surface the larger the field for action; but as the 
ordinary suspended matter in the sewage should not be allowed 
to clog the interstices, a size ranging from peas to chestnuts, 
dependent upon the amount of suspended matter carried in the 
sewage, should be selected. 

The character of the grain is essential; and that material 
which will the most readily occlude the atmospheric oxygen is 








698 JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 





[Sept. 27, 1898. 





preferred. A rough porous surface is better than a smooth one, 
such as wave-worn gravel. Coke has the quality in a high 
degree, although slag, cinder, and coal are not far behind. 

Coke breeze, being cheap and easily obtained, seems to have 
advantages. Though the selection of the material must be a 
question of local economy, it is evident that with a material of 
inferior efficiency a greater quantity and longer contact are 
necessary to make it economically equal to materials of the 
first rank. 

Coke has the advantage that its porous structure holds large 
quantities of air in the interior of the grain. Experiments made 
by the writer show that immersion for a considerable time fails 
to fill the interior of the grain with liquid. A 24-hour immer- 
sion will result in wetting the surface only to the depth of § inch ; 
leaving the air in the interior in place. There is, therefore, a 
double surface of oxidation to act upon thesewage in the coarser 
grains, which cannot fail to add greatly to the efficiency of 
coke for this purpose, 

Coke as a filtering material is not new to sewage-purification 
works; but, so far as the writer is aware, it has never been used 
as a true biological filter until recently. At. Chiswick, coke 
filter-beds were used to screen the effluent from chemical pre- 
cipitation by an upward flow through beds 160 feet long, 8 to 
10 feet wide, and 2 feet deep. About 2} million gallons of 
effluent daily were passed through these beds by continuous 
flow. After three months’ use, the coke was removed, and 
burned under the boilers, creating very offensive odours, which 
contributed to the disuse of the filters, These works were 
installed in 1879. 

At Sheffield, coke-breeze screens were installed in 1886 to 
filter the effluent from chemical precipitation. The estimated 
flow was about 10 million gallons of sewage daily. The effluent 
passed into filter-tanks, of which there were two for each 
precipitation tank, The filters were 5 feet in depth, and were 
so constructed that intermittent filtration could take place if 
desired ; but no data can be found as to the rate of flow. The 
effluent from the filters was regarded as satisfactory. At Brad- 
ford and Leeds there are similar works, where the effluent from 
chemical precipitation is screened through coke breeze. 

The continuous use of filters does not permit of biological 
action; the filters act as mechanical screens. Nevertheless 
some result is obtained; the quantity of organic matter held in 
solution by the effluent being reduced about one-fifth, while the 
mineral matters are reduced about four-fifths. 

At Reading (Pa.), there has been in use a coke screen so 
arranged that the sewage is passed downward through a layer 
1 foot thick held upon a wire mesh. About 1,250,000 gallons 
per day are passed through this screen at the rate of 4000 gal- 
lons per square foot per day, and with a reduction, as stated by 
the Secretary of the Pennsylvania State Board of Health, of 
about 40 per cent. of oxidizable matter. About 8000 lbs. of 
coke are used per week to charge the screen; and the removed 
coke is first dried in an oven and then burnt under the boilers. 
A visit to this plant showed that the screen was but a mechanical 
apparatus for retaining solid matters from the sewage in the 
most ordinary way, and that its use was offensive. The odour 
from the burning coke was such as would probably cause the 
discontinuance of the use of the screen at an early date. 

From these brief descriptions of coke breeze in purification 
works, it is evident that all the use which had been made of this 
material previous to 1891 had been as a mechanical screen, 
and without reference to its peculiar adaptability as a biological 
filtration material. The commencement of its use as a true 
biological filter at Crossness in 1891 has been already noticed ; 
and it only remains to study the experiments made with it by 
the Massachusetts State Board of Health. 

Filter No. 65, filled with coke breeze, was operated at the rate 
of about 300,000 gallons per acre per day, with a removal of 
96 to 99} per cent. of impurities (measured by albuminoid and 
bacteria); and it is stated that ‘‘the filter has disposed of the 
applied sewage easily, and its effluent has been of a satisfactory 
quality.” No mention is made in the report of trials at higher 
rates of flow with a smaller percentage of purification, which 
would be of great interest in view of the London, Exeter, and 
Sutton results. Filter No. 81 was also a coarse-grain filter, with 
cinders as a filtering medium, and was operated by filling and 
emptying as before described. The sewage run into this filter 
was ordinary Lawrence sewage strained through coke. The 
report says: ‘‘ The filter received sewage at the rate of 514,000 
to 610,000 gallons per acre per day, with a purification of from 
50 to 754 per cent. ; the results showing less favourably for the 
cinder than for the coke.” Filter No. 22 a, of coke breeze, 
60 feet deep, was operated at the rate of 600,000 gallons per 
acre per day, with a purification of 654 to 86 percent. This 
was with crude Lawrence sewage. 

In the general conclusion upon these experiments, the report 
states: ‘‘When coke breeze can be obtained, and the sewage 
given a preliminary treatment before sand filtration by being 
passed through this breeze at a high rate in gallons per acre 
per day, the organic matters in the sewage can be removed from 
the entire body of the sewage as completely as chemical pre- 
cipitation removes them from the main body of the sewage.” 

The Massachusetts experiments do not seem to have produced 
as high results in rate of flow as the English experiments. The 
following tables give the results of experiments with coarse- 
grain filters at the Lawrence experimental station. The depth 














of breeze was 5 feet in each case; the rates of flow being 
279,000 and 300,000 gallons per acre respectively. 





Album- | Nitrogen} Nitrogen] Oxygen | Bacteria 
inoid Am- as as Con- |per Cubic 
monia. | Nitrites.| Nitrates.| sumed. | Centi- 
metre. 


Free Am- 


Entire Year of 1896. |" Tonia 





Strained sewage . .| 4°07 O°4I 2°12 |1s500:000 















































Effluent ... . .| 0°51 0°38 2°49 0°204 | O15 11,127 
Purification, per cent.| 0°875 | 0°905 os oe 0°93 0°995 
Based on the last Five Free Albuminoid Oxygen Bacteria 
Months of 1896. Ammonia. Ammonia. Consumed. | per Cubic 
Centimetre. 
Strained sewage . 4°084 0° 440 2°21 | 1,605,800 
Effluent, . . . 0° 266 0°0366 oO 15 | 6,552 
Purification, per cent. oe 0°965 0°93 0°999 














The following table gives the results, in grains per gallon, of 
analyses made by Mr. Dibdin at Crossness on the efficiency of 
a coke-breeze filter 3 feet deep and covering an acre of ground. 
They extended over a period ranging from April 1, 1894, to 
Sept. 28, 1895 :— 























g34 
832 
Effluent Average Oxygen $4 2 
i rth, Average Albu- | Average Nitrogen] 5&2 
pie hog —- Four | minoid Ammonia. as Nitrates. oad s< 
£8 & 
ck 
2a0 

< 
Galls. (a) (b) (a) (b) (a) | (b) Per Ct. 
500,000 4°096 | 0°856 | 0°416 0°095 | 0°1280 | 0° 2378 0° 793 
600,000 3°608 | 0°730 | 0°396 | O°113 | 0°0223 | 0 1414 | 0°796 
1,000,000 | 4'113 | 0935 | 0°382 | 0114 | 0°3956 | 0°6990 | 0°775 
1,000,000 3°512 | 0°884 | 0°360 | O*°102 |0 1431 | 0°770 0°754 
1,000,000 | 3°233 0° 638 as ee oe 0°807 

(a) Effluent. (0) Filtrate. 


It has been suggested that, in the English experiments, 
effluents from precipitation or septic tanks were used; while in 
the recent Lawrence experiments the sewage was only mechani- 
cally screened. That effluents from chemical precipitation are 
much more easily oxidized than are the suspended matters of 
crude sewage is well known. Precipitants, as ordinarily used, 
not only settle the suspended matters, but partially dissolve 
them, so that they are more readily broken up by other pro- 
cesses. It will be observed that in the Massachusetts experi- 
ments crude Lawrence sewage was used upon a coarse-grain 
filter with comparatively as good results as with the screen 
sewage; while among the English results is one at Sutton, where 
not only is crude sewage, but a particularly concentrated sewage, 
run immediately upon coarse-grain filters. 

The following table shows the quantity of suspended matter, 
in grains per gallon, removed by the English coke-breeze filters, 
according to results obtained by Mr. Dibdin :— 

















| After | 
| Chemica! | 
Place Time of Crude Precipi- (After Rough Final 
‘ Operation. | Sewage. — or | Filtration. | Effluent. 
| eptic 
| Process. | 
| 
Crossness. . .| Four years; 31'0 6'°3 | Trace. 
Exeter, . . .|len months 24'°5 10°8 Trace. 
Sutton. . « .|Six months; 60°0 ee | 2°78 0°75 





In view of these results, we must believe that the English 
practice is wholly wrong, or that lack of experiment at Lawrence 
of high rates of flow for a long time are wanting. The latter 
supposition seems to be the most reasonable. 


In the course of the discussion upon the paper, one of the 
members asked if there was any peculiar property in coke 
beyond its porosity and sharp corners—the porosity retaining 
the air, and the sharp corners being the points upon which the 
suspended matter might cling ; and whether any other material 
possessing the same mechanical qualities would not answer the 
purpose. Another member pointed out to the questioner that 
the great advantage of coke was that it absorbed the oxygen, 
and that the sewage, when admitted to the tank, confined the air 
in the coke; giving two surfaces on which the oxygen acted. 
The same was true of any corresponding porous material. 





It may be remembered that, in the course of his Inaugural 
Address at the recent annual meeting of the Society of Chemical 
Industry, noticed in the “ JournaL” for July 19 (p. 151), the 
subject dealt with in Mr. Alvard’s paper was mentioned by Dr. 
Frank Clowes. He said: ‘Those who are interested or con- 
cerned in the disposal of our town sewage will watch with 
interest the development in recent years of the process of 
treating sewage by artificial filtration through coke or other 
suitable substances. This filtration is known to secure the 
oxidation of the putrescible matter of the sewage indirectly 
through the intervention of bacteria. Perhaps the nearest 
parallel cases are the change of sugar into alcohol and carbon 
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dioxide under the influence of the yeast cell; followed by the 
production of vinegar from the alcohol of malt liquor or ‘ must,’ 
under the influence of the mycoderma aceti, which has long been 
known to be the organism necessary to transfer the atmospheric 
oxygen to the alcohol. Indeed, just as it is found necessary 
that the saccharine liquid shall be sown with the yeast cells, 
and the alcoholic liquid shall become sown with the mycoderma, 
before alcoholic fermentation and acetification can take place 


.with rapidity, so it is found that the bacterial filter for sewage 


must become infected with the bacteria necessary for the 
liquefaction of the suspended organic matter of the sewage, and 
with those suited to effect the oxidation of the dissolved organic 
substances, before it is in a condition to purify the sewage. 
In experiments conducted on the small scale, a double filtration 
of raw London sewage through two small coke bacterial filters 
has in this way effected upon the raw sewage a purification of 
95 per cent. It is hoped and anticipated that experimental 
filters of a similar kind, but on a larger scale, which are now 
being started, may produce a similarly successful result, and that 
their action may be continuous and permanent.” 





Scciete Technique du Gaz en France.—We have received the 
volume of Transactions of this Society for the present year. It 
contains the report of the proceedings at the 25th annual con- 
gress, held at Nice from the zoth to the 22nd of April, under the 
presidency of M. Ph. Delahaye. Most of the technical matter, 
which is illustrated by four folding plates, has been already 
noticed in the ‘“‘ JourNAL;” and the rest of the contents con- 
sists, as usual, of the rules, &c., and M. Victor Delahaye’s review 
of the legal proceedings connected with the gas industry in the 
year 195-7. Accompanying the volume is a useful index to the 
‘* Proceedings ” of the Society from the commencement. 


Improved Anti-Vibration Fittings for Incandescent Burners.— 
The use of special fittings to protect the mantles of incandes- 
cent gas-burners from the damaging effects of vibration is still 
necessary ; and renewed activity in the production of these 
appliances is reported by Messrs. Clay and Walmsley, of Bolton. 
The firm have effected considerable improvement in their coiled- 
pipes anti-vibrator, and have also in preparation an entirely 
new form of anti-vibrator called the ‘‘ cantilever,” in which the 
coil is absent. Mr. Clay’s latest invention is his ‘ Floating 
Bunsen Anti-Vibrator,” in which the use of any tube whatever 
is abolished. In the new anti-vibrator, the bunsen portion of 
the burner is entirely disconnected from the gas-supply pipe. 
Mr. Clay is also preparing a floating bunsen incandescent high- 
power gas-burner on the same lines. We hope to be able to 
give further particulars of these inventions in an early issue of 
the ‘ JourRNAL.” 


American Gaslight Association —The annual meeting of this 
Association will be held at Niagara Falls (N.Y.), from the 19th 
to the 21st prox., under the presidency of Mr. J. B. Crockett, of 
San Francisco. According to the official notice by the Secretary 
(Mr. A. E. Forstall), which appears in the ‘‘ American Gaslight 
Journal,” the following papers will be read: ‘* The Effect of the 
Depth of Fire upon the Practical Efficiency of a Water-Gas 
Generator,” by Mr. J. M. Rusby, of Jersey City; ‘“‘ Notes on 
Mains and Main Laying,” by Mr. Walton Forstall, of Phila- 
delphia; ‘‘The Loss of Illuminating Power of 25 to 30 Candle 
Gas when Mixed with Air,” by Dr. E. G, Love, of New York; and 
‘A Comparison between the Cost of Pumping Gas by Steam 
and Gas Engines,” by Mr. H. L. Rice, of Norfolk (Va.). ‘Papers 
are expected from Mr. I. Butterworth, of Columbus (Ohio), and 
Mr. E. C. Jones, of San Francisco; and short topics for dis- 
cussion will be introduced by Mr. H. L. Doherty, of Madison, 
and Mr. E. G. Cowdery, of Milwaukee, The business proceedings 
will be accompanied by the usual social functions, which are 
always such pleasant features of these gatherings. 

Steel Riveted Water-Pipes.—The President of the American 
Society of Civil Engineers, in the course of his recent address to 
the members, called attention to the fact that steel riveted pipes, 
for the conveyance of water from the source of supply to the 
point of consumption, have of late been introduced more 
liberally in the East. For long distances, with large diameters, 
under heavy water pressure, especially when few connections 
have to be used on the way, these pipes, he maintained, are as 
much superior to cast-iron pipes as the steel substitute is to the 
old cast-iron tension member of a bridge; and it is not doubted 
that they will be ultimately used to the exclusion of others. But, 
unfortunately, though similar pipes made of wrought iron have 
been successfully used for years on the Pacific coast and else- 
where, it cannot be said that the coatings used to preserve the 
metal from oxidation are-entirely satisfactory. The rivets used 
for fastening the pipes and the lapping joints impede the flow to 
a certain extent; and a pipe has been devised, the fastenings of 
which are entirely outside and provide the pipe with a smooth 
bore. The great improvement in steel-welded pipes of large 
diameter will also remedy this defect to a large extent. An 
order is reported of several thousand tons of welded pipes to be 
made of Siemens-Martin mild steel, 24 feet long and 42 inches 
diameter, for the Birmingham Corporation Water-Works. The 
possibilities of steel pipes are also well illustrated by the pro- 
position to convey a much-needed supply of water (of 5 million 
gallons per day) to a mining district of Western Australia, by 
means of a pipe 30 inches diameter and 328 miles long. This is 
evidently the scheme referred to in our last issue, p. 659. 
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Appliances for lIacandescent Gas-Burners.— 
Peach, C.; ® communication from A. 
Vaughan, of Sydney, Australia. No. 20,524; 
Sept. 7, 1897. 


This is a modification of the same inventor’s 
English patent No. 29,553 of 1896; and it consists 
of ‘‘ a novel method of supporting incandescent gas- 
burners by means cf springs within a luting cup.” 
To effect this, there is connected to the tube or 
cup A the gas supply-pipe of the lamp. Inside is 
placed the spring F. Then on the intermediate 
tube B is adjusted the moveable sleeve H, by 
means of a set-screw, so that the lower portion of 
B does not rest on the bottom cup A. Springs G 
are also fixed on B, and thus communication 
between the tubes A and B, except by the springs 
G and F, is prevented. The tube A is filled with 
luting materials—water, glycerine, oi], mercury, or 
any other suitable fluid, or combination of fluids— 
which will flow up the tube B, and form a gas-tight 
HF seal, thus preventing the gas escaping from the 

centraltube. A further effect of the luting material 

is that it will partly support the tube B, and at the 

same time form around it a cushion which will 

‘‘retard vibration being communicated tothe inner 
portions of the fitting.” 
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Mantles for Incandescent Gas-Barners.—Gomess, A. F. B., of South 
Kensington. No. 22,327; Sept. 29, 1897. 

To overcome the brittleness cf collodion-covered mantles, the patentee 
proposes—after the mantle has been prepared for rendering it incandes- 
cent—to coat the fabric of ash with a weak solution of guttapercha, 
india-rubber, or similar gum, and over this coating to apply the collodion. 
According to the second way of carrying out the invention, which the 
patentee prefers, he treats the finished mantle—i.c., after it has been 
stiffened as at present—by applying the ‘“‘ gum” over the collodion. The 
most convenient way of doing so is to immerse the mantle in the required 
solution and then dry it, repeating the operation, if necessary, until it is 
found that a sufficiently thick coating has been formed. The patentee 
mentions the proposal contained in patent No. 11,195 of 1887—to coat 
mantles with a solution of caoutchouc or with collodion—and he therefore 
lays no claim to either of these coatings separately; but what he claims 
is: ‘‘In incandescent mantles, the use of guttapercha, india-rubber, or 
similar gums, in combination with collodion, for the purpose set forth.” 





Producing Acetylene Gas.—Guy, C., of Ivry-la-Bataille, France 
No. 24,707 ; Oct. 25, 1897. 

In this arrangement of plant, the carbide, powdered or divided into 
small fragments, is placed in a receptacle A, into which it is admitted 
through an orifice at top closed by a lid or plug. In the lower part of 
A (terminating in a cone), there is arranged the distributor through 
whose agency the carbide is enabled to drop into the water through & 
channel C. The lower part of it is closed by a plate provided with a 
rectangular aperture, below which moves a sliding door, in which is an 
opening. Below the slide there is a stationary plate provided with an 
opening similar to that of the slide, so that the slide-valve is comprised 
between the two plates. The slide is connected with a rod which, under 
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the action of a spring, presses with its other end upon an arm G, extend- 
ing perpendicularly. This arm, at a certain point of its length, is guided 
by a slide H; its upper part being sustained by a spring, so that it is 
maintained in a practically-perpendicular position, while it is also 
jointed to a lever I, to theend of which there is secured perpendicularly 
another plate. Upon the slide H, there is likewise arranged a lever J, 
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provided at its bottom part with a plug that closes the orifice of a tube K, 
communicating with the reservoir B, while its upper end is subjected to 
the action of a spring, which ensures the closing of the orifice of the pipe. 
The lever J carries a stop adapted to come into contact with another 
stop of the lever G. 

The reservoir B communicates by the pipes L with an elastic and gas- 
tight pouch M. One of the faces of the pouch is confined by a strap, so 
that when it is inflated it expands chiefly on the side of the plate on the 
lever I. 

The gas escapes from B through a tube O, and enters the main after 
passing through a purifying chamber P, containing cotton or similar 
substance, and also a layer of desiccating matter, on gratings or perforated 
partitions. 

The upper part of the apparatus, comprising the carbide receptacle, &c., 
is secured upon the water-reservoir by a hinge, which enables the 
interior to be readily inspected, while hermetical closing is ensured by an 
india-rubber joint. Owing to the provision of a partition in the channel 
C, the carbide is only exposed to the action of the humid gas through the 
narrow orifice of the slide-valve; and so the carburet in store is pro- 
tected from the premature action of moisture. 

When in operation, the parts should be so adjusted that when the 
pouch M is inflated to its maximum volume, the slide-valve below the 
carbide receptacle is in such a position as to prevent the carbide from 
dropping into the water contained in the reservoir B. After a certain 
amount of gas has been produced (by manipulating the slide-valve by 
hand, so as to cause a sufficient quantity of carbide to fall into the 
water), there is developed a certain pressure within the apparatus, and 
the pouch M expands. When it is sufficiently inflated for the orifices in 
the plates below A to coincide, the apparatus will be in full operation, 
and may be left to itself. As the production of gas continues, the pouch 
becomes further inflated, and presently repels the plate which carries the 
lever G and the slide along with it. The descent of the carbide into the 
water accordingly ceases; production of gas is interrupted; and matters 
remain in this state until, as the pressure begins to diminish in conse- 
quence of the consumption of gas, the pouch becomes slightly disinflated, 
when the slide-valve will act and the descent of carbide into the water 
recommences, and with it the production of gas, which, in its turn, stops 
the further fall of carburet, and so on. Thus it will be seen, says the 
patentee, that the apparatus ‘‘exactly follows the fluctuations of con- 
sumption, and maintains itself at a constant pressure.’ , 


Preparing Calcium Carbide for the Production of Acetylene.— 
Lazarus, W.J.H., of Duren, Germany. No. 27,639; Nov. 24, 1897 
This invention relates to the manufacture of ‘calcium carbide car- 
tridges’’ for the production of acetylene gas; and it consists in first 
impregnating the calcium carbide with paraffin, or other cementing agent, 
then reducing the impregnated carbide to powder, and condensing the 
powder thus obtained into a compact body, or else forcing the powder 
into an envelope of sheet metal, and closing the filling-in end of the 
envelope by a substance impermeable to watef and vapours. The object 
aimed at is to prevent ‘‘ the evolution of gas taking place in a violent 
and irregular manner, so that the water is contaminated by the mud 
formed, and the partially exhausted cartridge, after removal from the water, 
does not allow of being exposed to the moist atmosphere above the 
water without gas still being evolved therefrom.” The patentee acknow- 
ledges that it has before been proposed to grind the calcium carbide, to 
mix the carbide thus reduced with paraffin, resin, or other cementing 
agent, and to condense the mixture in order to manufacture cartridges for 
the production of acetylene gas. He therefore does not broadly claim the 
use of paraffin, or resin, or their equivalents in the manufacture of such 
cartridges, but as stated above. 


Acetylene Generators.—Marechal, V., Moreau, A., and Garcin, L., of 
Paris. No. 29,405; Dec.11, 1897. Date claimed under International 
Convention, June 11, 1897. 

This invention has for its object to effect the constant and regular 
feeding of the water employed for the production of acetylene gas by 
providing a feeding tube of small calibre in which is a thread or wire, by 
means of which the capillarity of the tube is increased. The tube has 
its lower extremity outwardly flaring; while the lower extremity of the 
thread or wire exceeds the length of the containing tube. 





Automatic Gas-Lighting Apparatus.—Rosinski, 8., and Ducruix, V.E., 
of Paris. No. 7280; March 25, 1898. 

This invention (applicable to gas-burners generally) relates to the auto- 
matic lighting of gas by the ‘‘ mere act of turning on the gas to the burner.” 
It comprises the provision of a material capable of being rendered incan- 
descent by contact with the gas ; of a branch-passage for directing a current 
of gas on to the material ; and of means whereby the branch-passage is 
closed automatically on the ignition of the gas at the burner by the incan- 
descent lighter. 

The last-mentioned part of the invention consists in effeeting the auto- 
matic closure of the branch-passage by the expansion of a fluid (or any 
other expansible body) acting upon an elastic bulb or membrane in such 
manner as to cause the latter, on the expansion of the fluid under the 
action of the heat of the burner, to shut off the branch-passage. This 
device consists of a tube having one end closed and the other open, but 
enclosed by an elastic cap or bulb of india-rubber. The tube contains 
mercury and a certain volume of air which, under the action of the heat 
of the lighted burner, is caused to dilate and expand the elastic cap or 
bulb, and so shut off the passage of the gas through the branch-passage. 
On the gas being turned off, the air and mercury cool and contract ; the 
elastic membrane resumes its original form; and the passage is unclosed 
in readiness for the turning on of the tap of the burner. 

The composition of the material to be rendered incandescent by the jet 
of gas consists essentially of gelatinous alumina, impregnated with a 
solution of platinum chloride, containing 1 gramme of platinum chloride 
to 4 grammes of alcohol. 





Incandescent Illuminating Bodies.—Koch, A., of Bernau, Germany. 
_ No. 18,504; June 17, 1898. 

This invention consists in combining with the method described in 
patent No. 30,145 of 1897, a ‘‘ preparatory process” of impregnating the 











fabric or other material employed with an aqueous solution of thorium 
nitrate; the material being then dried, incinerated, and calcined. The 
preparatory process may, however, also be made. use of in connection with 
the manufacturing of incandescent bodies in general, in order to improve 
their durability. 

The patentee thus describes the mode of carrying out his proposal: A 
suitable fabric (of tubular form, but tapering towards the apex) is im- 
pregnated with a 30 per cent. aqueous solution of thorium nitrate ; then 
freed by pressure from the adhering liquid, and dried; the dry fabric 
being subsequently incinerated, and then calcined and fixed in shape by 
the aid of gas under pressure. The resulting structure or body, which 
consists (apart from the natural ash-constituents) of pure thorium oxide, 
is then suspended from a hook, and dipped in a vessel containing organic 
compounds of silicon, mixed with an alcoholic solution of cerium, as de- 
scribed in the patent already referred to. A thorough moistening of the 
thorium structure is thus effected; and the latter is then, while still: 
moist, ignited and calcined again for from one to three minutes. This 
operation results in the combustion of the organic compounds of silicon 
into silica, which ‘imparts to the structure a degree of solidity and 
elasticity hitherto unattainable.” In addition to this, ‘the silica—by 
reason of its fine state of division on the thorium body, and in conjunction 
with the cerium—increases the illuminating power to a not inconsiderable 
extent.” 





APPLICATIONS FOR LETTERS PATENT. 


19,336.—Smion, W., ‘‘ Acetylene gas-lamps.” Sept. 12. 
19,361.—Drake, W. A., and Marsianp, J. S., ‘‘ Inclined gas-retorts.”’ 
Sept. 12. 
19,369.—Boss, J., ‘‘ Generating and utilizing acetylene gas.’ Sept. 12. 
19,374.—Epwarps, F., and Frazer, J., ‘‘ Storage of acetylene gas.” 
Sept. 12. 
‘ 19,375.—Epwanps, F., and Frazer, J., ‘Burners for acetylene gas.” 
ept. 12. 
19,398.—Srent, W. K., ‘‘ Gas-burners.” Sept. 12. 
19,461.—Sruregr, J. B., “ Valves for regulating the flow of gases and 
liquids under pressure.” Sept. 13. 
19,516.—Harris, A. C., ‘‘ Gas and oil engines.” Sept. 14, 
19,526.—Wa ker, F. E., “ Gas-brackets.” Sept. 14, 
19,529.—Youna, W., and Grover, S. & T., “Improved method of 
separating from gases suspended particles, gases, and vapours, and for 
the distillation of liquids holding vapours and gases in solution, and in 
apparatus therefor.” Sept. 14. 
19,533.—-Branaq, R. W., “‘ Regulating the consumption of gas through 
argand burners.” Sept. 14. 
19,549.—Browett, A., ‘Generating and burning acetylene gas.” 
Sept. 14. 
19,565.—Sacuse, A. O., ‘‘ Anti-vibratory supports for incandescent 
burners and mantles.”’ Sept. 14. 
19,641.—Donatu, E., and Ornstern, E., ‘‘ Obtaining prussian blue, 
prussiate of potash, and alkaline cyanides from used gas-purifying 
material.” Sept. 15. 
19,674.—Rosrnson, J. V., “‘ Manufacture of acetylene gas.” Sept. 16. 
19,683.—Warrte, T. R., ‘* Acetylene gas generators.” Sept. 16. 
19,699.—Tovurtet, J., and Tue Tovurrer Gas anp GENERAL ENGI- 
NEERING Company, Lrp., ‘‘ Coin-freed prepayment meters.” Sept. 16. 
19,706.—Cort, W. L., and Lanewrrn, F. A., ‘“‘ Coin-controlled valve 
mechanism for gas-meters.” Sept. 16. 
19,757.—LanpsBERGER, A., ‘‘ Purifying acetylene gas.” Sept. 17. 
19,770.—Boutt, A. J., “‘ Metallic mantles for gas-burners.’”’ A com- 
munication from E. Verbecke. Sept. 17. 
19,778.—Imray, O., ‘* Bunsen burners.” 
Moeller. Sept. 17. 
19,779.—Imray, O., “‘ Incandescent lamps.” 
J..Moeller. Sept. 17. 
‘ egies J.,and Driver, H., ‘‘ Treatment of carbide of calcium.” 
ept. 17, 


A communication from J. 


A communication from 
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The Proposed Purchase of the Falmouth Gas and Water Under- 
takings by the Corporation.—At the suggestion of the Gas and Water 
Purchase Committee, the Falmouth Corporation have decided to again 
avail themselves of the services of Mr. A. Silverthorne, to advise them in 
connection with the steps to be taken for the purchase of the two under- 
takings. It has also been decided that the Town Clerk (Mr. J. H. Genn) 
shall act as Solicitor to the Corporation in the matter. Some discussion 
took place as to the Town Clerk’s right to charge special fees in connec- 
tion with the promotion of a Billin Parliament. He said he wished to be 
perfectly frank with the Council. This would be an expensive business, 
and his charges would be made on the usual scale. He should consult 
Parliamentary Agents as to every step taken, for he declined to bear the 
responsibility of putting through a big scheme like this without having 
proper advice. 

Public Lighting in the Bradford Out-Townships.—A deputation 
from the Chadderton District Council recently waited upon the Gas 
Committee of the Oldham Corporation to ask them to supply gas free 
of charge for the lighting of the public lamps in Chadderton. Mr. 
Taylor (the Clerk) said that in recent years the expenses of the district 
had been so enormous that the Council were looking round to see where 
they could cut them down; and this was one of the items on which they 
hoped to exercise economy. They thought they were justified in making 
the application, because the lamps in Oldham were lighted free of charge. 
After some discussion, the Town Clerk pointed out that if the Corpora- 
tion supplied the out-townships with free gas for street lighting, they 
would be £2000 deficient. They would have to raise the price of gas ; 
and as Oldham paid more than two-thirds of the total amount for gas 
consumption, the ratepayers of Oldham would be paying for the street 
lighting of the out-townships. Mr. A. Andrew (the Superintendent of the 
Gas and Water Department) said that last year £2356 was received from 
all the out-townships for public lighting. The surplus, after paying all 
charges and retaining the profit to which the Corporation were entitled, 
was £450. Deducting this surplus, it would be seen that the Corpora- 
tion deficit, if the public lighting of the out-townships was done free of 
charge, would be £1900. 
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CORRESPONDENCE. 


[We are not responsible for the opinions expressed by correspondents.] 





The Home Office and Carburetted Water Gas. 


Srr,—After an absence from home on holiday, I have read with con- 
siderable interest the valuable suggestions in connection with the above 
published in the “ JournaL” for Aug. 23. The thanks of all gas autho- 
rities are due to you for expressing the sentiments prevailing upon the 
proposed legislative interference. 

The statement of supposititious dangers reminds one of the difficulties 
experienced by the pioneers of coal-gas manufacture, and indeed by the 
pioneers of almost anything else. A strong representation to the Autho- 
rities at the Home Office would possibly be a distinct advantage. Nothing 
could be lost; while, on the other hand, something substantial might be 
obtained. A better object-lesson than the one you have named—that of 
the Government Vaccination Bill—could not be forthcoming at the 
present moment. 

The chief difficulty arises in obtaining the requisite deputation for the 
purpose. Naturally the three London Gas Companies suggest themselves 
as eminently suitable for the purpose—namely, The Gaslight and Coke, 
South Metropolitan, and Commercial—although this is making a some- 
what free use of their names. As, however, they are likely to be as largely 
interested in the subject as any gas undertaking in the United Kingdom, 
and are in close proximity to the Home Office, they could do what is 
necessary in the matter with a minimum of inconvenience. 

The present users of carburetted water gas might, of course, combine 
for the purpose most effectually, if someone could be found to organize a 
representative deputation. 

You clearly state that the best instructed technical opinion confirms 
that there is not any real question of public safety involved. While on 
the other hand, the advantage of being able, in case of emergency, to 
maintain a sufficient supply of light is a most important question 
of public safety. What evidence might be produced from some of the 
large cities and towns, where the pressures have had to be reduced to a 
minimum amount upon a foggy day! and where railway stations inun- 
dated with Christmas and holiday traffic and passengers have been sub- 
jected to almost Egyptian darkness! Apart from the fogs, the safety of 
the public during a strike or coal famine is a consideration. For the 
moment the economical side of the question is ‘‘ out of court.” 

A clear statement setting forth the disadvantages of legislative regula- 
tions and restrictions as to the percentage of carburetted water gas per- 
missible might perhaps be made to our Members of Parliament, and 
would be of assistance. The issue is one of national importance and con- 
sideration. Many gas undertakings are awaiting the decision of the 
“powers that be” upon the question of restriction, before erecting an in- 
stallation of water-gas apparatus. 

The present is the time for effectual action upon this highly important 
matter, although the holiday season is perhaps inopportune for several 
engineers. 


Huddersfield, Sept. 20, 1898. Epwanp A. Hanon. 


<< 
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The Origin of Gas Associations. 


Sir,— My interest in the gas business is now limited to a weekly read- 
ing of the ‘“‘ Journat;” and I was much struck by the speech reported 
in your issue for the 13th inst., of Mr. J. C. Adamson, of Airdrie, on 
“The Origin of Gas Associations’? when proposing the toast of ‘“‘ The 
Waverley Association of Gas Managers” at the recent meeting of that 
body. Mr. Adamson claims for the Association precedence of all others, 
and says that its formation suggested the organization of the society with 
which Mr. Mackenzie, of Dunfermline, was so long connected, now known 
as the North British Association of Gas Managers. This may be so; 
but it is the first time I have heard of it. 

The North British Association arose in this way: In the summer of 
1861, I had business in Cupar-Fife, and was accompanied by Mr. W. 
Froctor, the Gas Manager at Forfar, who was going to Cupar on a similar 
errand. After our business was done, we together called on Mr. Mackenzie, 
who at that time was Gas Manager there, where we found Mr. John 
Lowdon, the Manager from Leven. An adjournment was made to the 
Royal Hotel, and over a modest meal we discussed all sorts of matters 
affecting our industry—the doings of Mr. George Flintoff, &c. The meet- 
ing was altogether so pleasant and profitable, that we resolved “to meet 
some ither day,’ and to acquaint all the gas managers in Fife and 
Kinross, Angus, and Mearns of our intention, and to invite them by cir- 
cular to be present. Mr. Lowdon was then appointed Chairman and Mr. 
Mackenzie Secretary ; and we four pledged ourselves that, come who 
might, we would attend. 

We were gratified next year to meet representatives from all the four 
counties to the number of 32. The business of the meeting consisted 
chiefly in framing the rules and regulations; and they remain almost 
identical as at thatday. These rules were largely the work of Mr. Fraser, 
of Inverkeithing. Neither at this meeting nor at that of the quartet did 
I hear any mention of a similar society already formed or then in course 
of formation. 

Perhaps this record will interest some of your younger readers in this 
northern province. 

Saltcoats, Sept. 20, 1898. G. T. Myens. 


—— 
—* 


Retorts. 


Sir,—In his ‘‘ Wayside Notes” in the “Journa” for Sept. 13, as well 
as in his article on “Gaseous Fuel,” on p. 590 of the “ JournaL” for 
March 19, 1895, Mr. Cleminshaw states that from settings of six retorts 
in a bed—the retorts being 22 in. by 14 in. by 9 ft. long—he obtains 
good heats, so as to get a yield of 8000 cubic feet of gas per mouthpiece, 
and absence from choked pipes. He gets 888$ cubic feet in 12 cubic feet 
of retort capacity. 

Allow me to ask him how many cubic feet of gas he gets from a ton of 
coal, and how many times he charges in 24 hours. 

Sept. 14, 1898. A Less Fortunate BrorHeEr. 








MISCELLANEOUS NEWS. 


INCANDESCENT GAS LIGHTING IN PARIS. 





A recent number of the ‘“‘ Journal des Usines 4 Gaz” contains parti- 
culars as to the important extension of incandescent gas lighting, by 
Denayrouze burners, which has lately been carried out in Paris by the 
Gas Company and the Municipality. The portion of the city dealt with 
is the group of streets in the immediate vicinity of the Opera—the 
Rue Auber, the Rue du Havre, the Rue Scribe, the Rue Gliick, the Rue 
Meyerbeer, and part of the Boulevard Haussmann. This system of 
lighting is also in use in the Place du Palais Royal, in the open space in 
front of the Hotel de Ville, and in the Rue du Quatre Septembre—the street 
in which, it may be remembered, the first trials of improved gaslighting in 
Paris were made many years ago. The new system has been installed by 
simply substituting Denayrouze burners for the old types formerly in use ; 
the lanterns being those generally employed in the public lighting of Paris. 
The burners are single, double, or triple, according to the extent of sur- 
face to be illuminated; their lighting capacity being respectively 173, 
345, and 518 candles. The illuminating effect is therefore equal to, and 
even surpasses, that produced by the most powerful electric lights in use 
in the city. Comparing the present lighting of the Rue Auber with that 
of the Place de |’Opéra, into which it leads, and in which are installed 
electric lights, our contemporary says a very marked difference is at 
once presented in favour of gas, which is now shown to be capable of 
competing successfully with electric are lighting for the larger public 
thoroughfares—a domain which has hitherto been considered exclusively 
its own. In addition to the greater quantity of light obtained, the new 
system will be productive of economy. The triple Denayrouze burners 
have replaced the recuperative burners which were formerly employed in 
lighting the above-named thoroughfares. When it is borne in mind that 
with the latter burners a minimum consumption of 1°4 cubic feet of gas 
per hour is required to produce the light of 9°6 candles, whereas a Denay- 
rouze burner will furnish this quantity of light with about half a cubic 
foot, the advantage gained by the Municipality by the change of system 
will be readily appreciated. Moreover, it has been effected without 
necessitating any considerable expenditure for the alteration of existing 
plant and appliances—another point in favour of gas as compared with 
electric lighting. 

The Denayrouze Company have taken very special precautions in the 
mounting of their burners, so as to protect the mantles as much as 
possible against injury from shock or excessive pressure of gas. To 
minimize the former trouble, the burners have been fitted with very 
sensitive anti-vibrators, which are stated to give excellent results in 
working ; while the latter is obviated by the use of governors having pres- 
sure-gauges arranged to ensure a steady delivery of gas. As nochimney 
is required with these burners, there is necessarily no expense resulting 
from breakage of glasses. As far as the trial of the new system has pro- 
ceeded, it has been found that the life of the mantles fitted up in the 
manner described has been considerably prolonged. 

As to the general effect of the installation, our contemporary says the 
first impression produced is that of a powerful light to which one has 
hitherto been unaccustomed. The Rue Auber seems to be literally 
illuminated ; the quantity of light thrown upon the street making the 
adjacent thoroughfares appear, by contrast, to be plunged in obscurity. 
Notwithstanding its intensity, the light is agreeable to the eye, due to the 
incandescent action being spread over the entire surface of the mantle: 
The effect of the electric arc is just the opposite of this. There the light- 
centre is much more restricted, and of unbearable brilliancy; while the 
light afforded is less evenly diffused. These points of difference make 
for the permanent success of the incandescent gas system. 


a> 
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THE ACCIDENT FUND OF THE SOUTH METROPOLITAN GAS 
COMPANY. 





Amendment of the Rules. 

In the “‘JournaL” for July 20 last year, we gave an abstract of the 
rules in regard to the accident fund of the South Metropolitan Gas Com- 
pany which had been adopted by the Profit-Sharing Committee and 
accepted by the employees. Experience of the working of the rules led 
the Committee to recommend certain alterations and additions, which 
have been adopted by the men; and the new rules have lately been 
certified by the Registrar of Friendly Societies. As the publication of 
the abstract drew our readers’ attention to the rules, we now indicate the 
nature of the changes it has been deemed advisable to make in them. 

_ The first important alteration is that the weekly or monthly subscrip- 
tion to the fund need not be paid in advance, as under the old rules. In 
Rule 6, bearing upon the accounts of the fund, the following paragraph 
has been added: ‘The reserve fund shall be used to make good any 
deficiency in any year, and for the general purpose of the fund; but 
should there be no reserve fund, then, in the event of a deficiency 
in any year, the Company shall make it good.” According to 
Rule 7, as originally framed, the Company’s contribution to the 
income of the fund was to be twice as much as that of the men. 
As altered, they will contribute ‘at least twice as much.’? Under 
Rule 7, as it stood, every man in receipt of weekly wages (including 
odd men) who accepted the proposal, was to pay in advance id. per 
week, 2d. per month, or 6d. per quarter, as most convenient. The new 
rule reads as follows: ‘‘ Every man in receipt of weekly wages exceeding 
21s. a week (including odd men) who accepts the proposal, shall pay in 
advance either 4d. per week, or 2d. a month, or 6d. a quarter, as may be 
most convenient. Young men and lads whose wages do not exceed 21s. 
a week shall pay half the above subscription, and receive half the 
benefits of full members.” Considerable changes have been made in 
Rule 8, relating to the benefits. The allowances, with free medical 
attendance, for non-fatal accidents, were originally divided into three 
classes: Class A, for workmen whose injuries had been caused by their 
own gross negligence, 12s. a week; Class B, for pure accidents, not lesg 
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than 18s. a week ; and Class C, for accidents clearly caused by negligence 

on the part of the Company or their officers, 24s. a week. Under the 
new rules, the allowances, with free medical attendance, are to be at the 
following rates :— 

A.—Minor or slight.accidents, disibling for not less than three days nor 
more than a fortnight, shall entitle members t> benefit at the rate of 12s. 
a week, excepting those men wh? subscribe an extra 3d. per week to the 
sick fund, who shall receive in addition to the accident allowance the weekly 
pape to which the extra 3d. entitles them according to the sick fund 
rules, 

B.—Serious accidents, causing incapacity for more than a fortnight, shall 
entitle members to benefit at the rate of 18s. a week. 

C.—The benefit for accidents, clearly caused by the negligence of the 
Company or its officers shall be 24s. a week. 

D.—Any member whose injuries have been caused by his own “serious 
and wilful misconduct,” whatever may be the period of disablement, shall 
receive nothing from the accident fund, but will, if he is a member of the 
sick fund, receive benefit therefrom according to its rules.. 

The jury system adopted in 1892 is to be continued; and the class in 
which any man shall be placed is to be decided, in case of doubt, by the 
jury. In the event of any apparently slight accident put in the minor 
class and receiving benefit for the first fortnight at the rate of 12s. a week 
proving serious, it will be transferred from A to B, and, in addition to 
accident pay at the rate of 183. a week, will receive towards the deficiency 
in the first two weeks an extra 3s. a week while incapacity continues ; but 
the extra 3s. a week will in no case be paid for morethan four weeks. These 
payments are to be continued until recovery, or until the doctor certifies 
that the man is fit for work, or until he is proved to be permanently 
incapacitated. 

With regard to future employment, according to the old rules, in cases 
coming into Class A the Company gave no undertaking; but for those 
in Class B work would be found at not less than 24s. a week if the wages 
exceeded this amount, and in Class C at not less than four-fifths of 
the day wages previously received, and in no case less than 24s. if they 
exceeded that figure. The rules in this respect now stand as follows :— 

To those men injured ty their own “‘ serious and wilful misconduct” the 
Company gives no undertaking as to future employment. Work will be 
found for others on recovery at not less than 24s. a week if the wages 
exceeded that amount; and for those injured by the negligence of the Com- 
pany, at not less than four-fifths of the day wages previously received, and 
in no case less than 24s. if the wages exceeded that amount. 

Rule 16, dealing with the conditions under which an allowance from the 
fund can be claimed, has been shortened. It now simply specifies that 
the accident must be proved to have occurred “ while in the employ of, 
and actually engaged in, the work or business of the Company ;”’ and in 
case of death or permanent disablement, the Profit-Sharing Committee 
are to decide what allowance shall be made, in accordance with Rule 8. 
Under the old rules, the inquiry into a claim in respect of an accident 
was to be made “as soon as possible; whereas now it is to be made 
“‘ within the first fortnight, if possible.” 


— 
— 


SHREWSBURY GASLIGHT COMPANY. 





The Annual Meeting of this Company was held on Wednesday last— 
Mr. J. 8. Pariurrs presiding. 

The report which was submitted stated that the available balance of 
profit was £2539; and the Directors recommended that the authorized 
dividend be declared. This (after deducting the interim dividend paid in 
March gg oe absorb £2428, and leave a balance of £111 to carry 
forward. The consumption of gas showed a decrease of 1-23 per cent., 
principally due to the extreme mildness of the winter season. The 
unaccounted-for gas rose to 8:34 per cent.; many heavy leakages having 
been caused by damage to the mains through the sewerage operations 
which were in progress all the year. The residual products market had 
again been unfavourable; and a further advance had had to be conceded 
in the price of coal for the current year. At the beginning of 1898 the 
Directors decided to commence the supply of coin-meters, and also to let 
cooking and heating stoves on hire. Up to June 30, 241 slot meters had 
been fixed, and 82 stoves let on hire. 

The Cuarrman, in proposing the adoption of the report, said that during 
the past year they had proceeded on the even tenour of their way, with the 
same successful results which had attended the Company for the last 
78 years. The accounts showed that they had expended on capital 
account £1027 more than in the previous year, which was entirely due to 
the new departure entered upon during the last six months of the year, of 
supplying gas through slot meters and hiring out stoves. Since the pre- 
payment system was commenced in January last, they had fixed 378 of 
the meters, and had received applications for 80 more. If the demand 
continued in anything like the same proportion, it would take a consider- 
able amount of capital to supply the wants of their customers. Regarding 
the consumption of gas, during the year they made 153,738,000 cubic feet-— 
an increase of 1,289,000 feet, or 0°85 per cent., over the previous year. 
But they had sold 1,715,000 cubic feet less, or a diminution of 1-23 per 
cent. The shareholders would naturally ask, having made an increased 
amount of gas, how it was there was less consumed. The fact was the 
unaccounted-for gas had increased from 6°95 per cent. to 8°34 per cent., 
which was entirely owing to the sewerage operations in the streets. 
During the year something like 256 tons of coal less had been used, 
which was equal to 1:85 per cent., although more gas had been produced. 
They had sold 10,125 cubic feet of gas per ton of coal carbonized, which 
was exceedingly satisfactory. On the revenue account they had received 
from the sale of gas and public lighting £20,974—a decrease of £244 on 
the preceding year, which was entirely owing to the mild winter. Up to 
the present, however, there had been a very satisfactory increase during 
the three months as compared with the corresponding quarter last year. 
The coal used had cost them more, although they used less, owing to 
having to pay an additional 6d. per ton, and keeping more in stock. 

Mr. Bracauu seconded the motion, which was carried unanimously. 

The Cuarrman proposed the declaration of a dividend at the rate of 
74 per cent. per annum ; less the interim payment of 3} per cent. 

The motion having been carried, the thanks of the meeting were 

~ accorded to the Chairman and Directors and to Mr. W. Belton, the 
Secretary and Manager. 





ALLIANCE AND DUBLIN CONSUMERS’ GAS COMPANY. 


Half-Yearly Report and Accounts. 

In the report which the Directors of the above-named Company will 
present to the shareholders next Friday, they state that, after the pay- 
ment of £5379, the interest on the loan capital, &c., there is a net 
profit of £32,182 on the past half-year’s working. They recommend 
payment of the usual dividends of 104 and 74 per cent. per annum on 
the respective shares. This will involve the withdrawal of £1384 from 
the reserve fund; but there will remain to the credit of the fund the 
sum of £42,875. The Directors express deep regret to record the death 
of their late highly-respected colleague, Mr. Edward Fottrell, J.P., who 
was a@ member of the Board during a period of more than thirty years, 
for twenty-five of which he was Chairman. They have elected Mr. 
Charles Lawler, J.P., to fill the vacancy. The Directors announce the 
resignation of Mr. W. F. Cotton, the Company’s Secretary and Manager, 
and set forth the proposed arrangements consequent thereon, as indi- 
cated in the “‘ JournaL” last week. 

The accounts accompanying the report show that the receipts for gas 
in the six months ending June 30 amounted to £109,689; rental of 
meters, to £3145; the sale of residuals produced £20,748; and the total 
revenue was £133,726. The expenditure on the manufacture of gas was 
£73,475 (coal costing £34,897, and cannel and oil £16,802); on dis- 
tribution, £8261; on management, £5441—the total expenditure being 
£96,165—leaving a balance of £87,561 to be carried to the profit and 
loss account. The working statements show that the quantity of coal and 
cannel carbonized was 69,128 tons, which produced 699,040,000 cubic feet 
of gas. Of this, 621,849,000 cubic feet were sold and 631,636,000 cubic feet 
accounted for. The following are the estimated quantities of residuals 
produced: Coke, 88,340 chaldrons; breeze, 6773 chaldrons; tar, 642,096 
gallons; and ammoniacal liquor, 1,513,704 gallons, 


—— 
— 


OTTOMAN GAS COMPANY, LIMITED. 


The Half-Yearly Meeting of this Company was held last Tuesday, at the 
London Offices, 9, Queen Street Place, E.C.—Colonel James Le Geyt 
DantreEuu in the chair. 

The Secretary (Mr. T. Guyatt) having read the notice convening the 
meeting, the Directors’ report and the accounts, which were referred to in 
the ‘*‘ Journat””’ for the 13th inst., were taken as read. 

The CHarrMaN, in moving the adoption of the report and accounts, said 
it would be remembered that at the last meeting the shareholders gave the 
Directors authority to issue some debentures; and these debentures, to 
the amount of £20,000, had been allotted. The sum of £17,740 men- 
tioned in the accounts was the amount paid up on the debentures at the 
30th of June last. Since that date, however, the whole amount due on 
them had been received. At the meeting of the Company twelve months 
ago, he had expressed the hope that the peace which was then signed 
would lead to an increase in the consumption of gas. This hope had in 
the past half year been fulfilled, though not to so great an extent as 
might have been wished. The increase in gas-rental for the six months 
under review amounted to £400; and of course there had been a 
corresponding increase in the receipts from residual products. Turning 
to the accounts, the item of sundry creditors, £1194, appeared somewhat 
heavy as compared with the corresponding period of the previous year ; 
but this included an amount of £413 for gas-engines which had since 
been paid. Bills payable figured in the accountsat £3916 ; but sinceJune 
the amount had been reduced to £838. Turning to the other side of the 
accounts, it would be seen that the capital expenditure stood at £74,485, 
from which had been deducted £372 for depreciation. The increase of 
£2600 in the capital account since Dec. 31, 1897, had been caused 
chiefly by outlay on new mains, and on the necessary excavations for the 
holder which they were erecting. It was estimated that the total cost of 
the holder would be £8500. The item of sundry debtors, £16,442, 
included a sum of £6000 which would eventually be charged to capital 
account, but which had been carried to suspense until the work in ques- 
tion was completed. Coming to the revenue account, coals had cost 
£3230, as against £2708. This increase was explained by the fact that 
they had carbonized 400 tons more, owing to the larger demand for gas 
which they had experienced. The negotiations for a new concession, to 
which he referred at the last meeting, had resulted in the Company being 
granted a further term of forty years, to commence at the expiration of 
the present concession in 1902. They had been trying to obtain an 
extension of seventy years; but he thought it would be safer to base their 
calculations on the forty years which had been granted. Such being the 
case, it would be necessary to formulate some scheme for a gradual 
liquidation during this period, by providing a sinking fund. They were, 
however, led to hope that ultimately the new concession might be 
extended to seventy years. 

Mr. StepHeNsoN R. Cxuarke seconded the motion. 

Mr. A. M. Pappon asked whether anything had been done towards the 
introduction of prepayment meters among the consumers. He thought 
that the coinage in Turkey offered great facilities for the use of coin 
meters. 

Mr. H. W. Anprews replied that the Company were at present making 
a trial of the system. 

The CuarrMan, in answer to further questions, said that all the deben- 
tures had been taken up at par—there had been no underwriting. He 
had heard nothing more about the electric lighting company to which 
reference was made at the last meeting; but many people were going over 
to Smyrna with the idea of starting an electric lighting business. The 
Ottoman Gas Company, however, were entitled to preferenca in the matter 
of supplying electricity, if they offered to do so on as good terms as 
anyone else. 

The motion was then carried unanimously. 

On the motion of the Cuarrman, seconded by Mr. CHarLEs GANDON, & 
dividend was declared at the rate of 7 per cent. per annum on both classes 
of shares. 

A cordial vote of thanks was passed to the Chairman and Directors, on 
the motion of Mr. Hucues, seconded by Mr. A. W. Cooper. : 

On the motion of the Cuarmay, seconded by Mr. F. E. Lrxara, a like 
vote was passed to the officers and staff; and the proceedings termihated. 
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THE PROGRESS OF THE SHEPPY GAS COMPANY. 


The approaching relinquishment by Mr. A. W. Marks of the secretary- 
ship of the Sheppy Gas Company, to which brief reference was made in the 
last number of the ‘ Journau,” calls for more extended notice, not only 


from his long tenure of the position he is unfortunately compelled, 
mainly owing to failing health, to vacate, but from the fact that to his 
occupancy of it must unquestionably be attributed the success which has 
attended the undertaking. Mr. Marks entered upon his duties in 1862, 
having previously been engaged under the London and North-Western 
Railway Company at Camden Town, and for a few years in his father’s 
business at Sheerness. At that time the Company whose service he 
entered were competing with the Sheerness Gas and Coke Company, who 
were selling gas at 7s. 6d. per 1000 cubic feet, under many disadvantages. 
The new Company started to sell at 5s.; and they very soon bought out 
the old Company. The capital of the Company was less than £8000 ; and 
the consumers did not number 300. The Company was re-incorporated 
by Act of Parliament in 1871. The capital is now £40,000; and the 
number of consumers upwards of 1500. The original price of 5s. has 
been gradually reduced to the present figure of 3s. per 1000 cubic feet net. 
Full dividends have invariably been paid, with the exception of the 
years of the coal strike some time ago. The Company were among the 
first to introduce—in 1865—the “ fittings on hire’ system, which worked 
very successfully for many years, but has more recently been almost 
superseded by the supply of fittings and stoves, of the purchasers’ own 
selection, on the three-year system of payment. This is suitable for the 
better class of consumers; while the “ penny-in-the-slot” arrangement 
suits the poorer classes. Nothing striking is to be noted in the history of 
the secretaryship except steady hard work, which has been remunerated 
with increased salary and assistance in the routine duties. Mr. Marks 
has always had the full confidence of the Directors, with whom he has 
acted in the most friendly manner ; and all his proposals for reductions 
in price and improving the business of the Company have met with ready 
support alike from the Board and the proprietors. His resignation will, 
we are sure, be a matter of regret to all the Directors personally, and to 
many of the shareholders with whom he has been brought into more 
immediate contact. 


— 
— 


COLONIAL GAS UNDERTAKINGS, 





In the “ Journa ” for the 13th inst., we gave a report of the annual 
general meeting of the Australian Gaslight Company, with the results of 
the working in the six months ending June 30. The accounts of other 
colonial gas undertakings have since come to hand, from which the 
following particulars are extracted :— 


The Maryborough Gas Company realized £2769 from the sale of gas, 
gas-fittings, &c., in the half year ending June 30; and the total revenue, 
with the balance of £1012 brought forward, was £3934. The profit for 
the six months was £1049; but after deducting £38 for dividend tax, 
there was £1011 standing to the credit of the profit and loss account. At 
the meeting of shareholders, the Directors recommended that this should 
be appropriated as follows: Dividend at the rate of 6 per cent. per annum, 
£772; balance carried forward, £239. 

In presenting their fifteenth annual report and balance-sheet to the 
shareholders of the Perth Gas Company, Limited, the Directors congratu- 
lated them on the increased business and profits of the Company for the 
year ending May 31 last. The Company supply both gas and electric 
current ; the profit from the former being £8709, and from the latter 
£3390, together, £12,099. A forfeited deposit of £1000 and a balance of 
£1472 brought forward made up £14,571, out of which an interim divi- 
dend of £1850 had been paid for the six months ending Nov. 30, 1897 ; 
leaving £12,721. This the Directors proposed to appropriate as follows: 
Dividend for the half year at the rate of 2s. per share, £3700; bonus of 
1s. per share, £1850; reserve fund, £4666; balance carried forward, 
£2504. The Directors have decided to further extend operations, by lay- 
ing mains and erecting cables for the supply of gas and electric current 
for lighting and cooking purposes, throughout the portions of the city 
and suburbs not already served ; and with the object of encouraging the 
day consumption of gas, at a reduced price, they are importing a large 
stock of cooking-stoves. The Manager, Mr. E. Wigglesworth, was sent to 
England in December last to purchase the necessary machinery for 
duplicating the present supply of both lights; and contracts have now 
been completed. For these extensions more capital will be required ; and 
for this purpose 13,000 new shares have been issued. Since the failure 
of the negotiations for the sale of the Company’s business, the Directors 
have received several offers to purchase; but they have not entertained 
them. They recommend a reduction of 10d. per 1000 cubic feet on the 
present price of gas (10s.), with a discount of 10d. per 1000 cubic feet for 
payment on or before the 15th of each month. Also a discount of 2d. per 
unit on the price of the electric current (1s.) on the same terms. 

The Rockhampton (Queensland) Gas Company, Limited, like the Com- 
pany just noticed, supply both gas and electricity. In their fifty-first 
half-yearly report, embracing the six months ending June 30, the Directors 
express their pleasure in stating that the result of the operations in both 
sections of the business shows an improvement; and as regards the 
consumption of electricity, it is expected that during the current half year 
a still further one will be manifested. A large number of remunerative 
extensions of mains and services have been made, and applications are 
in hand for others. The gas operations show a profit of £2142, which is 
an increase of £316 on the preceding half year, and of £423 on the 
corresponding half of 1897. On the electrical operations there is a profit 
of £190, also indicating improvement. The total profit (£2332) from 
the two sections of the business has been added to the credit of the profit 
and loss account. After providing for interest on debentures, &c., and 
dividend duty, a credit balance of £1916 remains; and from this the 
Directors recommend the payment of a dividend at the rate of 7 per cent. 
per annum upon the ordinary shares, and 9 per cent. per annum upon 
the preference shares, amounting to £1683, free of dividend duty, and 
the placing of the balance (£233) to the credit of the reserve fund for the 
maintenance and improvement of plant. 

The South Australian Gas Company received £76,991 from the sale of 








gas, residuals, &c., in the year ending June 30; and the total revenue 
was £77,260. The expenditure being £46,900, there was a balance of 
£30,360. Owing to various reductions made in the charges for gas, the 
receipts for the past year were rather less than those of the preceding 
twelve months; but the expenditure for coal and maintenance being 
reduced, the balance of profit is slightly better. As it is proposed to pro- 
ceed with certain alterations to mains, services, and buildings, the 
Directors have decided to add £2000 to the replacement fund. New and 
larger purifiers are being fixed at Brompton ; and considerable extensions 
of mains and service pipes have been made. Additions to plant have 
also been carried out at the Port Adelaide and Gawler works. The 
Adelaide Corporation having entered into a contract with the Company 
for street lighting for five years from September, 1897,-more than 900 
Welsbach incandescent gas-burners have been provided and fixed by the 
Company in the City lamps; and the lighting has consequently: been 
much improved. Lamp contracts for five years have also been arranged 
with neighbouring Councils. The above-named balance of £30,360 added 
to the amount brought forward (£14,193) made a total of £44,553. The 
interim dividend absorbed £15,000; and the payment of the final divi- 
dend took a like amount—leaving £14,553 to be carried forward. 


— 
> 


THE PROPOSED LIGHTING OF BUCKPOOL BY MEANS OF 
ACETYLENE GAS. 


Reference was made in the “Notes from Scotland” in the last 
number of the ‘ Journat,” to the proposal which recently came before 
the Buckie Police Commissioners to light Buckpool by means of acetylene 


gas. It may be remembered that the Bon-Accord Acetylene Gas Com- 
pany sent to the Commissioners an estimate of the cost of providing 
and fixing the necessary plant, on the assumption that the extent of main 
piping to be laid did not exceed three miles, and that the number of 
lamps to be supplied with the gas was about 60. As a guarantee of the 
efficient working of the plant, the Company were willing to put in the 
installation free of expense to the Commissioners in the first instance, 
and to work it themselves up to the 1st of May, 1899, on the understand- 
ing that from the time it was in working order till that date the Com- 
missioners should take their supply of light for the 60 lamps in question 
from them, paying them at the rate of 7s. 6d. per 100 cubic feet (the 
equivalent of coal gas at 5s. per 1000 cubic feet) for it, and that on the 
above-named date they should take over the whole plant, paying for it 
the sum of £564—being £550 the original cost of the installation, and 
£14 as interest on £550 for 64 months at the rate of 5 per cent. per 
annum—provided that by that time the working of the plant should have 
been shown to be satisfactory, and that it was in all respects suitable for 
what was required of it. The outlay for the piping and laying it was 
estimated at £155 per mile; and the cost of adapting the existing lamps 
for use with acetylene gas was put at 10s. apiece. The pipes were to be of 
galvanized wrought iron, and laid at a depth of 30 inches. As this is a 
definite proposal for an installation of acetylene gas lighting, it may be 
of interest to give all the figures of the estimate: Piping, 3 miles, at £155 
per mile, £465 ; adapting 60 lamps, £30; No. 4 generator, £40; house 
for ditto, £10; fixing and starting generator and rail freight on all plant, 
£5—total, £550. Adding interest, Oct. 15, 1898, to May, 1899, at 5 per 
cent. per annum, £14, brings up the total to £564. 

When the matter was before the Commissioners, the Provost (Mr. 
Webster) referred to the experiment which is being made with acetylene 
gas for lighting the neighbouring burgh of Portsoy; and he suggested 
that the Commissioners should wait and see the result before doing any- 
thing in the same direction themselves. This suggestion was supported 
by Mr. Archibald, who thought it would be wise to wait a little. When- 
ever they found the thing was really a success, they could deal with it. 
Bailie Bremner referred to the lighting of the Manchester Ship Canal by 
acetylene gas, and stated that it had been a success there. He had him- 
self three burners, and was quite satisfied with the result of the installa- 
tion. Mr. Flett said that, from personal experience, he had found the 
light excellent. He had it in his yard at Stornoway, where four jets of 
acetylene gave as much light as 16 ordinary gas-burners. He moved 
that the offer be accepted. Bailie Bremner seconded the motion. Mr. 
Archibald again counselled delay until the results at Portsoy were before 
them ; and he moved, as an amendment, that no action be taken. This 
having been seconded, a further amendment was submitted by Mr. 
Simpson, to the effect that the Commissioners should make inquiries, 
with the view to the adoption of acetylene gas for the lighting of Buck- 
pool. Mr. Archibald withdrew his amendment, and that of Mr. Simpson 
was carried by eight votes against four for the original motion. 





_ 
ead 


The Godalming Town Council and the Water-Works.—As a 
result of negotiations between the Godalming Corporation and the 
Directors of the Frith Hill, Godalming, and Farncombe Water Company, 
an extraordinary meeting of the shareholders was held on Monday last 
week, at which a resolution was proposed agreeing to the acquisition of 
the water-works by the Council for the sum of £51,000. Although there 
was a majority in favour of the municipalization of the undertaking, 
there was not a three-fourths majority, as legally required; and the 
resolution was rendered abortive. In consequence of this, Mr. J. C. 
Collier, the Chairman, resigned his position as a Director. 


Hull Corporation Gas Supply.—Progress is being made with the 
arrangements for changing the supply of gas in the area of Hull now 
served by the gas-works which the Corporation acquired from the 
Kingston-upon-Hull Gas Company, and which are to be dismantled. At 
the meeting of the Gas Committee last Tuesday, the Town Clerk sub- 
mitted an agreement which, after considerable negotiation, had been 
come to with the British Gaslight Company for the supply of gas. The 
Company are to supply the gas at 1s. 6d. per 1000 cubic feet; and arrange- 
ments are made for the revision of the charge at certain intervals—the 
price to be raised or lowered according to actual cost in the Company’s 
holders. If the Council desire it, instead of going through the books to 
find the cost, the Company are to charge them 4d, less than the other 
consumers. The agreement was confirmed. The Committee have also 
selected a site (for which they are to pay £2000) for the station méter and 
other purposes connected with the department. 
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ELECTRIC LIGHTING NOTES. 


The Electric Lighting Committee of the Cardiff County Council have 
received the sanction of the Local Government Board to the borrowing of 
£28,125 for electric lighting purposes. 

With a view to encouraging the use of electric motors, and securing 
day load for the generating plant, the Electric Lighting Committee of the 
Walsall Town Council have decided to make a special charge of 24d. per 
unit for current supplied for motor purposes only. 

The Rottingdean Electric Light Company must be in exceedingly 
low water. They were summoned at the Lewes Petty Sessions last 
Tuesday for allowing smoke to issue from the chimney at their works in 
such a manner as to cause a nuisance. Defendants, who were repre- 
sented by their Manager, pleaded guilty, and were fined £1 and 14s. 6d. 
costs. The Manager asked for time to pay. The Chairman: What, 
time to pay £1 14s. 6d.! The Manager: Yes, we are in rather a bad 
way. Under such circumstances, the Bench could not do otherwise than 
grant the application. 

The Vestry Clerk of Hampstead reported at Thursday’s meeting that 
the accounts of electric light consumers for the Midsummer quarters in 
1897 and 1898 were respectively £2119 and £3260—an increase of £1141. 
In his annual report on the work of the Vestry, the Clerk, referring to 
the fact that nearly every street of importance in the borough is wired, 
declares that ‘‘the Vestry are therefore in the enviable position of being 
able to face with confidence the threatened competition from outside 
companies, even if, as appears doubtful, those companies should be 
successful in obtaining the powers which they seek.’ The growth of 
income during the year shows an average increase of about 48 per cent. 
Another paragraph contains the remark that ‘‘ the item for compensation 
also swells the expenditure this year, owing to the unfortunate fatal 
accident to one of the Vestry’s men in a transformer in March, 1897.” 

The report of Major Cardew, R.E., to the Board of Trade, on the result 
of his investigation into the explosion of gas in the electric lighting cul- 
vert at Bottom-of-the-Moor, Oldham, on the 10th ult. (ante, p. 390) was 
recently read to the Electric Lighting Committee of the Corporation. 
Major Cardew, after stating the cause of the explosion, mentioned that 
the large culvert had since the accident been replaced by iron pipes con- 
taining insulated cables in place of bare conductors. There were, how- 
ever, long lengths of similar culverts still in use in other parts of the 
town. None of these were at present ventilated, and any of them might 
become receptacles for explosive gas. The Inspector discussed the matter 
with the officials ; and it was agreed that the following alterations should be 
carried out with the view of avoiding risk of future explosion : All service 
lines to are lamps to be replaced by armoured cables laid solid without 
pipes; all pipes communicating with culverts or street boxes to be 
plugged at the ends; long lengths of culvert to be broken up by inter- 
posing at intervals cables laid on some solid system instead of the exist- 
ing bare mains; all culverts to be ventilated as well as can be arranged; 
frequent inspection to be carried out, and covers of street-boxes to be 
lifted for such time as will allow of change of air. The Inspector did not 
think anything further could be done. The ventilation of these culverts, 
he remarked, appeared to be very difficult to carry out in a satisfactory 
manner; and frequent inspection was probably the best safeguard. 


<> 


PROJECTED ELECTRIC LIGHTING SCHEME FOR ADELAIDE, 





As mentioned in the article on ‘“‘ Colonial Gas Undertakings ’’ which 
appears elsewhere, the South Australian Gas Company have a contract 
with the Adelaide City Council for lighting a large portion of the city by 


incandescent gas-burners for five years from September, 1897. The. 


effect produced by the new lighting must be eminently satisfactory ; yet 
a short time ago the Council advertised for tenders for alternative electric 


lighting schemes. The first was for the right to light the city throughout 
for a term of 21 years, at the end of which the whole of the plant, works, 
&c., are to be handed over to the Corporation as a going concern free of 
cost ; the second was for the private lighting of the city for a term of 
seven years from Dec. 31 next. Four tenders were submitted; and at 
the date of last advices, they were being considered by the Council. 

The Brush Company undertook to put down the necessary plant, 
machinery, and mains for the supply of electricity to private consumers 
and to the Corporation for street lighting as required, and to maintain a 
continuous and constant supply. The maximum rate to be charged to 
private consumers was to be 9d. per Board of Trade unit; and the 
Council were to have the right to purchase the whole undertaking at the 
expiration of 42 years at the then value of the plant, works, mains, &c. 
When the earnings of the undertaking exceeded 10 per cent. per annum, 
the price of current was to be reduced to private consumers 3d. per unit 
below the maximum rate allowable for every 1 per cent. in excess of this 
rate of profit. The Corporation were to give the Company the sole right 
of laying mains and supplying electricity for lighting purposes within the 
city area for a period of seven years. In consideration of the Company being 
granted this right, they undertook to supply the Corporation with current 
for street lighting at 5d. per unit. At this rate a 2000 nominal candle 
power lamp, running from sunset to midnight every night throughout the 
year, would, they said, cost £23 per annum; and from sunset to sunrise, 
£45 per annum. Although they had stipulated for the right to charge 
private customers 9d. per Board of Trade unit, it was most probable that 
the rate first fixed would be considerably below this. They added: “ Itis 
obviously not to the best interests of the general ratepayers that we 
should offer to do any street lighting free of cost, as it only means that 
private consumers have to be taxed by increased rates for their supply to 
cover the cost of the public lighting, which should rightly be borne by the 
whole of the ratepayers, and not by those who are sufficiently enter- 

: prising to adopt the new lighting.” 

The General Electric Supply Company of South Australia made the 
following tender for the private lighting: The Company to erect the 
necessary generating works and lay mains in certain streets named and 
such others as might offer sufficient inducement, and subject to the con- 
sent of the Corporation ; and the Corporation to transfer their powers in 
regard to electric lighting to the Company for seven years. In considera- 
tion therefor, the Company undertook-to supply, fix, and run: from dusk 





to midnight, 20 arc lamps, each of 2000 nominal candle power, free of 
cost to the Corporation for the term mentioned in the specification. The 
Company were prepared to pay the Corporation 10 per cent. of all net 
profits over and above 6 per cent. interest on the capital cost of the works 
for private lighting in the city, or all the net profits over and above 10 per 
cent. The Company were further prepared to introduce a refuse destruc- 
tor plant in connection with their works, should the Corporation be 
willing to enter into an agreement for delivery of all refuse free of cost to 
the Company. At the end of the term of seven years, if the agreement 
with the Company was not renewed for a similar term and on like con. 
ditions, the Corporation were to purchase at a valuation the whole electric 
installation for the street and private lighting as a going concern. Inthe 
event of the tender being accepted, the Company would be prepared to 
have the arc lamps fixed and running early in November. 

A private firm submitted a tender for the second scheme, which con- 
tained the provision that if they secured the contract they would be pre- 
pared to put up 20 arclamps, erect and maintain the whole of the fittings 
and supply the current for lighting the lamps‘free of all cost to the Cor- 
poration for the term of seven years. They were also prepared to pay to 
the Corporation a lampage of 2s. per lamp for all lamps installed (outside 
the area they at present light) for the purpose of private lighting from 
one central station during the above-named term, such payment to be 
made annually. 

The South Australian Electric Light and Motive Power Company, 
Limited, offered to undertake the private lighting of the city for seven 
years from Dec. 31, 1898, on the following terms: The Company to 
supply to the Corporation free of all cost for public use 30 are lamps of 
2000 nominal candle power ; to erect the lamps at their own cost in such 
places within the city as might be agreed upon; and to maintain them in 
proper and efficient condition, and cause them to be kept alight from 
sunset to sunrise. The Company offered to deposit with the Corporation 
the sum of £500 on the execution of an agreement making the Company’s 
Private Act of Parliament apply to the city of Adelaide, after a poll of the 
ratepayers sanctioning it. In the event of the Company’s offer being 
accepted, they were prepared to deposit with the Treasurer of the province 
the sum directed by their Private Act—viz., £5000. It appears that the 
Act referred to was obtained by the Company last year, and was very 
different from the one they wanted. However, since they have had it 
they have been endeavouring to raise money in London; and the fore- 
going particulars will give an indication of the kind of contract they were 
anxious to secure. 


oe 


PLYMOUTH WATER SUPPLY. 





Completion of the Burrator Storage Reservoir. 

The annual “‘ Fyshynge Feaste’’ of the Plymouth Corporation, which 
was held last Wednesday, was associated with the formal recognition of 
the completion of the new storage reservoir which has been constructed 
at Burrator, on the slopes of Dartmoor. For three centuries Plymouth 
has derived its water supply from the River Meavy, across which the 


Corporation, in the year 1584, obtained parliamentary powers to construct 
a weir and to abstract as much water as would flow into ‘a diche or 
trenche conteyneng in bredthe betwene sixe or seaven foote.” There was 
no stipulation as to the depth of the ‘‘diche,” and no provision for com- 
pensation water. Sir Francis Drake made the “ diche,” or leat; and, 
with the addition of several small storage reservoirs at various points, 
and other improvements, it afforded Plymouth an excellent and abundant 
gravitation supply, with which little fault has been found until recent 
years. Then it began to be discovered that the population had overtaken 
the means ofsupply. On two memorable occasions—that in the year 1881, 
and again in 1891—the leat was blocked by snow and frost, and had to 
be cleared, at great cost of money and labour, to relieve the water famine 
which ensued. At other times trouble has arisen through dry seasons. 
The capacity of the leat was equal to the demands so far made upon it; 
but more than once, in periods of drought, the river has fallen so low 
that the yield has been insufficient to maintain the full supply to the 
town. In spite of the fact that every drop of water has been diverted at 
the Head Weir into the leat, the town supply has had to be dis- 
continued at night for several weeks past. In order to provide against 
difficulties of this kind, the Corporation were advised many years since 
to construct a storage reservoir. So long ago as 1848, Mr. Nathaniel 
Beardmore recommended this course; and in later years similar advice 
was received from the late Mr. T. Hawksley, Mr. Inglis, and other engi- 
neers. But though they sought advice, the Corporation did not attempt 
to act upon it until the experience of the year 1881, when the supply was 
cut off for a week, convinced them that action was necessary. Then, as 
readers of the ‘‘ Journan’’ will remember, ensued a wearisome and costly 
dispute over the best site for the proposed reservoir. The town was 
divided into two parties, one of which was in favour of embanking the river 
at the Head Weir, while the other wished the reservoir to be made at 
another place known as Harter. In the end, both of the projects were 
abandoned—the Harter site being rejected by popular vote, and that at 
Head Weir proving unsuitable because of the nature of the foundation. 
Matters were in this position when the blizzard of 1891 came to remind 
the town of the serious consequences of delay. In that year, Mr. E. 
Sandeman was appointed Water Engineer, with instructions to report 
upon a scheme for the improvement of the water supply. He advised 
the embankment of the river at a point known as Burrator Gorge, 
where it ran through a narrow and rocky channel. This site had been 
suggested by Mr. Beardmore, as well as by Mr. Inglis, many years before ; 
but so eager was the dispute over the other sites that their reeommenda- 
tions received scant attention. Mr. Sandeman also recommended that a 
direct main should be substituted for the winding leat, which in its course 
over moor and downs paid a heavy toll in leakage and evaporation, and 
which was also exposed to the dangers of contamination and the risk of 
being blocked in bad weather. A conspicuous merit of this plan was that 
it united all parties in the town. An Act of Parliament authorizing the 
works recommended was obtained in 1893. By May, 1894, the pipe- 
line was completed. The mains are 25 inches in diameter; and they 
were laid in a direct course from the Burrator Gorge to the first of the 
Corporation reservoirs at Roborough, The length is 4} miles, instead 
of the’8 miles traversed by the windings of the leat. At the same time, 
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preparations were in progress for the construction of the Burrator reservoir, 
which has now been completed. Some account of this undertaking has 
appeared in the “‘ Journai” as the work has proceeded (see Vol. LXXL., 
p. 958); and it need be only briefly described now. Its chief feature 
is ® masonry dam which crosses the gorge at Burrator. This dam 
is 410 feat long at the parapet, and 361 feet at the water-level. 
The height is 77 feet from the river bed, where it is 624 feet wide; 
the thickness at the top being 21 feet. Above the dam is a roadway 
18 feet wide, carried over the centre of the structure by five arches, each 
with a 25-feet span, under which the overflow water will pass. In 
excavating for the foundations, it was necessary to go down 53 feet below 
the level of the river; and the height of the structure from the lowest 
point excavated to the top of the parapet is 145 feet. Close upon 32,000 
cubic yards of material were taken out. All the fissures in the granite 
on both sides of the valley and below the river bed were cut out by hand 
labour; no explosive being used in the excavation, in order to avoid 
creating any further cracks and crevices in the rock. The face and top 
of the dam have been constructed of uncoursed ashlar, consisting of 
square blocks of granite; and the core of the structure is composed of 
cyclopean rubble, consisting of large masses of granite embedded -in 
concrete. In the construction of the core, the granite blocks, some of 
them weighing several tons, were placed as close together as possible 
without touching. Each stone before being put in position was carefully 
washed and scraped, then bedded in 4 inches of cement, beaten down by 
heavy malls, and then filled round with concrete. On the side of the 
dam which has to resist the water pressure, the granite blocks have been 
rebate1 to a depth of 6 inches ; leaving a space ? inch wide to that depth 
between each of the blocks. The spaces have been filled in with neat 
cement slightly damped, and driven in by an iron chisel. By this 
process an exceedingly hard and water-tight joint has been obtained, 
so as to make the face of the dam absolutely impervious, and 
prevent water percolating into the core of the structure. Altogether, 
some 40,000 cubic yards of masonry and concrete, representing about 
60,000 tons of material, have been built into the dam. Great care has 
been taken in the mixing of the concrete; and exceptionally heavy 
density was secured by the use of a spiked rammer invented by Mr. 
Sandeman. The dam was so designed that the pressure of the water 
against it compared to the resistance of the dam against overturning is 
as 1; 3}. In this calculation, the weight of the structure alone was 
taken into consideration, and the binding effect of the cement omitted, 
although it adds enormously to the strength of the dam. During the 
early stages of the work, the river was carried over the site by means of 
a lander; but as the building of the dam progressed, a tunnel 10 feet 
in diameter was made on a level with the old river bed, and the stream 
flowed through this. Two pipes have since been laid in the tunnel, for 
the purpose of connection with the pipe-line to Roborough; and the 
tunnel has been permanently closed by an iron shield placed over the 
entrance—the interior being filled up with concrete. At the level of the 
leat, a 35-inch steel main pierces the dam. Its purpose hitherto has 
been to carry forward the water of the leat; but eventually it will be a 
supplementary outlet for the supply from the reservoir. 

A second dam has been constructed farther up the valley, near the 
village of Sheepstor, where there was a depression in the land. This 
embankment is only 30 feet above the ground level; but its construction 
presented considerable difficulty, owing to the disintegrated nature of the 
soil and the existence of numerous veins of porous material in the rock. 
At its deeper point, the trench was excavated to a depth of 105 feet below 
the surface before solid rock was reached. The length of the trench was 
700 feet, and along the whole of it a vertical concrete wall 5 feet thick 
rises to a height of 95 feet. Resting upon its wedge-shaped top rises the 
core of the embankment formed of clay. The reservoir face of the dam, 
which has a gradient of 3 to1, is covered with granite pitching grouted in 
cement and sand; and the width at the topis 12 feet. A small masonry 
dam has still to be constructed at the head of the valley, to intercept any 
stones and débris brought down by the winter floods, and so prevent the 
rapid silting up of the reservoir. When full, the reservoir will be the 
nearest approach to a lake to be found on the whole expanse of Dartmoor. 
Its length will be about 14 miles; its greatest width, half a mile; and 
its greatest depth, 77 feet. It will contain 650 million gallons of water, 
which, without any addition, is equal, at the present consumption of 
5 million gallons per day, to 130 days’ supply. 

_ On Wednesday the members of the Town Council with the Corpora- 
tion officials assembled at the Head Weir for what is expected to be the 
last time, and there drank the ancient toasts—in water “to the pious 
memory of Sir Francis Drake,” and then in wine: “ May the descendants 
of him who brought us water never want wine.” Later in the day, the 
Mayor (Alderman J. T. Bond), who has been Chairman of the Water 
Committee during the period covered by the inception and execution of 
the scheme, performed the ceremony of laying the final stone of 
the embankment—a massive block of granite recording the dates of the 
commencement and completion of the work, with the names of the 
Engineers (Mr. James Mansergh and Mr. E. Sandeman, MM. Inst.C.E.), 
and the Chairman of the Committee. There was a large crowd present to 
witness the ceremony. Sir Massey Lopes, the owner of most of the land 
in the district, presented the Mayor, in the name of the Water Committee, 
with a silver loving cup as a memento of the occasion; and both spoke 
in high terms of the excellence of the work done by the Engineers and of 
the admirable conduct of the men who have been employed by the Cor- 
poration in carrying it out. It was mentioned that Sir Massey Lopes 
gave to the Corporation the land upon which the dam is built and other 
land in the neighbourhood from which the granite was quarried. 

In the evening, a dinner was held in the Plymouth Guildhall—the Mayor 
presiding. The Recorder (Mr. H. E. Duke) proposed the toast of “ The 
Mayor and Members of the Water Committee ;” and Alderman C. H. 
Radford that of “The Engineers,” whose services he warmly eulogized. 
Mr. Sandeman, who responded, expressed regret at the absence of Mr. 
Mansergh. With regard to the capacity of the reservoir, he said that 
the consumption of water in Plymouth was at present 5 million gallons 
a day; and when it reached 8 millions, the reservoir would be able to 
Reel this quantity for a period of drought extending over five months. 

e had no fear as to the dam being sufficiently strong to resist the 
overturning forces, since it was designed to be three-and-a-quarter times 
as strong as those forces; and if the adhesion of the cement were 
reckoned upon, it would probably be ten times as strong. 








THE DRY WEATHER AND THE WATER SUPPLY. 


The Curtailment of the Supply at the East-End. 

The most noticeable events of the past week in connection with the 
agitation which has taken place against the East London Water Com- 
pany, in consequence of the compulsory suspension of the constant 
supply of water in their district owing to the long-continued absence of 
rain, were conferences held on Friday and Saturday with Mr. Chaplin, 
the President of the Local Government Board. 

The deputation on Friday was composed of the Members of Parliament 
for Limehouse, St. Gaorge’s-in-the-East, Bradford West, and Romford 
(Messrs. H. S. Samuel, H. H. Marks, Ernest Flower, and L. Sinclair). 
They urged that the Local Government Board should exert its influence 
with the East London Water Company with a view to the purchase of 
water from other Companies on an adequate scale in order to meet the 
present shortage, and that the Board should also represent to the Com- 
pany the justice of foregoing a claim for rates in respect of water which 
had not been supplied. Mr. Chaplin, in reply, said that he had exhausted 
the powers of the Local Government Board, and had even gone some- 
what beyond his legul powers in the course he had pursued. Before the 
scarcity of water had become known, or was even generally anticipated— 
namely, in the latter part of May—a letter had been sent to the Company 
on behalf of the Board inquiring as to the adequacy of the supply for the 
summer months, in view of a possible drought. Later on the Inspectors 
of the Board were instructed to furnish reports upon the subject. Further- 
more, the Board had made the suggestions to the Company which had 
resulted in the establishment of the connections with other Companies 
now created and in process of completion. Mr. Chaplingave an emphatic 
assurance that nothing in his power would be left undone to ensure to the 
East London water consumers the most ample protection that the depart- 
ment could afford, and to obtain for them all possible compensation for 
the inconvenience experienced. ‘ 

The deputation on Saturday was organized by the Social Democratic 
Federation (represented by Mr. Hyndman, Mr. H. Burrowes, and Mr. G. 
Lansbury), and consisted of members of various East-end Local Authori- 
ties; Mr. H. R. Taylor, the Secretary of the East London Water Con- 
sumers’ Association, being in attendance. Mr. Hyndman having formally 
introduced the deputation, Mr. Lansbury explained that it had been 
brought about by the people of the East-end at various public meetings ; and 
they wanted to assure the Government that there was a feeling of indigna- 
tion at a water famine occurring again in two years. The time had now 
arrived to pin the Government to what was actually required. One of 
the officials of the Local Government Board visited the East-end a few 
months ago, and said that the water question ought to be dealt with, and 
that it was a great shame the people were in this position with regard 
to the supply. The resolution the deputation had to submit was passed 
at a mass meeting held at Victoria Park, West Ham, and Trafalgar 
Square, and was as follows: ‘‘ That this mass meeting of London citizens 
protests against the infamous conduct of the East London Water Com- 
pany in cutting off the water supply of East London 20 hours each day, 
and calls upon the Government to use such pressure as is necessary to 
compel the Companies responsible for the water supply of the Metropolis 
to connect their mains, and so allow all classes to be treated alike; fur- 
ther, to call upon the Government to summon an autumn session to place 
the whole water supply under public ownership and control; and, further, 
to urge the people not to pay for what they did not get.” They were being 
denied one of the necessaries of life by the East London Water Company ; 
and their story that the consumers obtained so many gallons per head per 
day was simply nonsense to the people who lived in the East-end. The 
position was scandalous ; and if the Government did not call Parliament 
together for an autumn session, they would be responsible for the water 
famine next year if there should happen to be a dry summer. The 
Government allowed a monopoly like the East London Company to leave 
the drains unflushed, and cause such a stench as to make life unbearable. 
It was just possible, after this fine weather, that a frost would follow; and 
then the people of the East-end would be deprived of water owing to frozen 
pipes. These views were supported by other speakers. 

Mr. Chaplin said the case put before him, which was substantially the 
same as that submitted by the deputation of Conservative members on the 
previous day, might be divided into two categories—one dealing with the 
facts as alleged of the present situation in connection with the water 
famine (which he deplored as much as anybody) ; and the other contain- 
ing certain charges levelled against the East London Water Company, the 
present Parliament, and the Government, not excepting himself. He had 
listened with pain to the description of the very serious condition of 
affairs in East London owing to the present drought; and no one was 
more sensible than he was of the inconvenience and positive hardship 
and suffering inflicted upon the poorer classes of the community, 
aggravated by an almost unprecedented heat. Therefore, he was 
not surprised that they should demand that this state of things 
should be permanently remedied. But before going into that 
question, there were others even more important—viz.: What was 
being done, what had been done,’ and what by any possibility could 
be done to relieve the strain of the present immediate urgency? They 
had referred to the great danger to health; and on this point he would 
quote the Local Government Board Inspector, who had been in constant 
attendance in the district, and whose report was more reassuring than the 
statements made by the deputation. Dr. Bruce Low said: ‘In the four 
weeks before the intermittent supply, the death-rate from all causes had 
begun to increase in London generally, but more particularly in the East 
London district. The increase has continued since the intermittent 
supply, but has been relatively less in the East London district than in 
London as a whole. The diarrhcea death-rate, which mostly affects 
young children, has proceeded in the same way as the death-rate from 
all causes. The increase in diarrhoea is usual in the months of July, 
August, and September, especially in hot summers such as the present. 
But the fact that the increase has been relatively less in East London 
than in London as a whole, since the constant supply in East London 
failed, is satisfactory, as suggesting that the scarcity of water has not had 
any appreciable ill effect in encouraging diarrhea.’’ [There were some 
murmurs at this point.] They must take the report for what it was 
worth; but he himself had every confidence in its accuracy. If the 
state of the public health was more satisfactory than in the circumstances 
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could have been expected, then it was very much owing to the admirable 
work which had been done by a great number of the Local Authori- 
ties during the drought. Their aid had been invaluable, and had 
been a most important supplement to the works which had been 
effected to increase the water supply. The importance of these 
additions would be seen when he put this statement before them: 
A pipe had recently been placed through the Blackwall Tunnel, carrying 
water from the Kent system ; the quantity being 250,000 gallons per day. 
A junction had also been made with the Southwark and Vauxhall Com- 
pany, which might be expected to give an additional supply of something 
like 6 million gallons daily. A connection between the mains of the New 
River and Grand Junction Companies, with the object of releasing an addi- 
tional quantity of water from the Lea for the use of the East London 
district, would shortly be completed—probably within the next twelve 
days—and it was calculated that this would give a further supply of 
4 million gallons per day. After giving particulars of other works which 
were being carried out, he stated that the deficiency which had necessi- 
tated the stoppage of the constant supply was estimated at 15 million 
gallons per day, and 12 millions of this deficiency would be met by the 
connéctions completed or in progress. Beyond this, he had before him 
further proposals from the Company, which, if carried out, would make 
up 164 million gallons in addition to their normal supply before they 
approached the time of what he might call another dry season. The 
point which he regarded as of more urgency than anything else was, how 
it was possible, within the time, to prevent a recurrence of another famine, 
should there be another unfortunate drought during next year. In the 
opinion of the Local Government Board, the emergency, so far as next 
year was concerned, would be to a very great extent met by the Company’s 
proposals. Turning from this point, he had to consider the question ofa 
permanent remedy. The cause of the whole difficulty was perfectly 
simple, and it was explained by the Meteorological Office, from which 
he had been furnished with information as to the rainfall in London. 
The gist of it was that, comparing the rainfall in London during a period 
of 30 years with the rainfall from May, 1897, to the present time, these 
17 months showed a deficiency of 12 inches of rainfall, or about 34 per 
cent., or less than two-thirds of the average for 30 years. In no 
corresponding period had the rainfall been so small as in the last 17 
months. But then it was said, with perfect justice, that there were eight 
Water Companies in London; and it was asked why the East London 
Company always failed in times of pressure, while other Companies were 
able to continue their supply. Well, the answer was this: With two 
exceptions, all the other Companies drew their water from the Thames; 
and the Thames had never been known to fail in its supply. The East 
London and New River Companies, on the other hand, drew their sup- 
plies very largely from the Lea; and the East London Company was 
under the exceptional disadvantage that it could only draw its supplies 
from that river after the requirements of the New River Company had 
been met. The lowest quantity ever known to have been drawn from the 
Lea was about 11 million gallons per day. This had been going on fora 
great number of years; and it was upon this basis that all the East 
London Water Company’s calculations of the requirements of the popu- 
lation of East London had been made. But this year the Company 
had only been able to draw daily from the Lea for a long time past, 
not 11 million, but 2 million gallons. The calculation based on a 
number of years having been upset, the Company could not be held 
responsible for failing—or, at any rate, it was a very substantial reason 
why they had failed—while the other Water Companies had been able to 
continue their supply. [Mr. Lansbury interposed the remark that their 
point against the East London Company was that they did not use the 
powers they obtained last year to make all these connections before- 
hand.}] Mr. Chaplin said he was quite aware of that; but his 
point was that both the Company and the Board’s own officers had 
been misled owing to the failure of the supply of Lea water. Con- 
tinuing, he said the deputation had urged that there should be a connec- 
tion made between the mains of all the different Water Companies in 
London. This was the opinion he himself had always held most 
strongly ; and when the Government were charged with complete in- 
difference on this subject, he would show that this charge was without 
any foundation whatever. The Government last year appointed a Royal 
Commission on the water supply of London, and they were instructed to in- 
quire and report “‘ whether it is practicable to connect any two or more of 
the different systems of supply now administered by the eight Metropolitan 
Companies; and, if so, by whom, and in what proportion should the 
cost of connecting them be borne, and what are the legal powers neces- 
sary to give effect to any such arrangement.” It was an easy thing to 
say that all these Companies should be connected; but there were legal 
and other difficulties in the way which could only be elucidated by infor- 

mation gathered by a Royal Commission. There was this important 
difference between London and other great cities and corporations where 

the supply was in the hands of the representatives—that there was a very 
large area indeed now supplied by the London Water Companies 

which was entirely beyond the jurisdiction of the London County 
Council ; and the ratepayers in that area had evinced the strongest objec- 

tion to their water supply being placed under the control of the 

Council. They claimed, as the London people did, to have the control 

of their own water supply;.and this was not an unnatural claim. 

As to the charges which had been levelled against the Government and 

the Local Government Board, he had only to say that he had spared no 

effort to alleviate the unfortunate water famine. He might mention that 

great exception had been taken to a letter emanating from the Board as 
to their views about the waste of water. Well, the Board were continually 
hearing of taps being left running; and the Water Company urged that, 

unless some economy in the use of water could be devised, they felt 

almost certain they would be obliged to further curtail the hours of 

supply. He wrote a letter to Mr. Steadman, M.P., pointing out this 

waste of water; but he had no intention of accusing the consumers of 

intentionally wasting the water supplied to them. His sole object was to 

warn the public that there was a danger of a further curtailment of the 

supply owing to waste. With reference to the East London Water Com- 

pany, he made no charges against them, and he was not there to defend 

them. As to whether or not the Company had been remiss in their duty 

—whether they could have procured water earlier than they did—he 
must refrain from passing an opinion, for the question would shortly 
come before the Railway Commission. There was one other point of 











importance—viz., that in his interview on the previous day he was made 
to say in the daily papers that he gave an emphatic assurance that he 
would obtain for the consumers of Kast London, ‘all possible compensa- 
tion for the inconvenience experienced.’ He did not quite know what 
this meant. Under the Act passed last year, it was provided that com- 
pensation might be given. But he was certainly not conscious of having 
made any statement of the kind; and it would have been highly im- 
proper to say so in view of the matter coming before the Railway Com- 
mission. As to the proposed autumn session, he had great doubts as to 
whether the works proposed could be carried out. The deputation 
attached much importance to the Water Companies being placed under 
the control of a public body; but this in itself was not a guarantee against 
the evils of which they complained, for in some parts of the country, even 
where water supplies were controlled by public authorities, they were 
suffering greater distress than the East-endof London. He concluded by 
expressing his sympathy with the deputation in the present emergency. 

In the course of Mr. Chaplin’s reply, he referred to the question of the 
East London water supply shortly coming before the Railway Commis- 
sioners. The Commission (consisting of Mr. Justice Wright, the Right 
Hon. Sir F. Peel, and the Right Hon. Viscount Cobham), had a sitting 
last Friday, and in the course thereof Mr. Cripps, Q.C., mentioned that 
an application was being made by the Hackney Vestry against the Kast 
London Water Company, under the Metropolis Water Act, 1897, by the 
provisions of which a local authority may complain to the Commission 
that any of the Metropolitan Water Companies have failed to perform 
some statutory duty. As representing the Company, he was anxious to 
court full inquiry into the matter; and he asked to have a day fixed for 
the hearing of the application. The Clerk to the Hackney Vestry (Mr. 
G. Grocott), was in Court, and said the Vestry were not prepared at 
present to have a day fixed, but they very soon would be. Mr. Justice 
Wright said that if the application had been considered by the Local 
Authorities as a matter of great public urgency, the Court would have 
made arrangements to give the matter as speedy a hearing as possible. 
This, however, did not appear to be the case. The Water Company 
were not in order in asking for the matter to be advanced ; and their 
application would have to stand over. 


The Position in the Provinces. 

It is not in East London only that inconvenience is felt from the 
scarcity of water. The danger of a water famine is imminent in Bir- 
mingham, unless there is a break in the weather very soon. Thestreams 
from which a considerable proportion of the daily supply is obtained are 
yielding very greatly diminished quantities; and demands have to be 
made upon the reservoir storage to an extent which is causing the Water 
Committee of the Corporation to look to the future with alarm. Appeals 
have already been issued to the public to curtail as much as possible the 
use of water ; and the Committee themselves have restricted the watering 
of the streets to a narrow area in the centre of the city. In the Chiltern 
Hills district of Buckinghamshire, great anxiety prevails, in consequence 
of the continued drought. In many of the upland parishes, the majority 
of the villagers depend upon tanks and cisterns ; but these receptacles have 
been exhausted for some weeks, while the sources of supply from neigh- 
bouring ponds and wells have given out. In several instances, 2d. and 
3d. per pail is paid for water ; and during the past week one of the street- 
watering carts has been employed to convey a supply daily from High 
Wycombe to Hampden, a distance of about seven miles. A charge of £1 
per cartload of water is made. The Great Missenden Parish Council have 
voted £25 towards supplying with water some of the parishioners living 
on the hills ; and they have also appointed a Committee to devise the best 
arrangements in the interest of the parish generally. At Dunstable, many 
of the wells have given out; and the Water Company have lately had 
about forty applications for a supply. Serious inconvenience is being 
caused to villages in Northamptonshire, most of which are dependent 
upon surface springs. At the shoe-manufacturing town of Earl’s Barton, 
the Surveyor has reported that there are only 6 inches of water in the 
reservoir. A number of isolated villages are without any water whatever. 
The scarcity of water is seriously affecting the South Staffordshire Water 
Company, who until recently had supplied their whole area in the Black 
Country in a very satisfactory manner. Last Friday they requested the 
various sanitary authorities to cease watering the roads. Old wells are 
being reopened in some cases. Householders are warned to be exceedingly 
careful, and not to use any more water than is absolutely necessary. As 
many of the districts depend almost entirely upon the street hydrants 
supplied by the Company, the consequence would be grave should there 
be any serious outbreaks of fire. 





Bee 


HALIFAX CORPORATION WATER SUPPLY. 





The Walshaw Scheme to be Carri3d Out. 


A Special Meeting of the Halifax Town Council was held last Wednes- 
day—the Mayor (Mr. J. H. L. Baldwin) presiding—to consider the recom- 
mendation of the Sub-Committee authorizing the Water Committee to 
carry out forthwith the works in connection with the construction of the 
Walshaw scheme of water supply, authorized by the Halifax Corporation 
Act of the past session, at an estimated cost of £157,000. The Sub-Com- 
mittee had prepared a report, the adoption of which was proposed and 
seconded. 

Mr. Hrespen moved as an amendment that the Committee be authorized 
to carry out forthwith the works in connection with the upper reservoir 
of the Walshaw Dean scheme. He said the whole scheme included the 
constructing of three reservoirs. The average rainfall for the last forty 
years had been 46 inches ; and with a continuation of such a rainfall, they 
would not require an additional reservoir for the next twenty years. He 
ventured to predict that the construction of the three reservoirs would 
mean a cost of a quarter of a million sterling. For the last ten years the 
requirements had been almost stationary. The one reservoir which he 
proposed should be constructed would have a capacity equal to 209 million 
gallons. The most serious question to take in hand was that of leakage. 
He showed that in the past an enormous quantity of water had run to 
waste. 
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Mr. Maupe seconded the amendment. 

Alderman WoopHeEap reminded the Council that it was for an excep- 
tional year that they wished to provide. The most economical plan 
would be to put the Committee in a position to let the whole of the con- 
tracts at the same time; for by this course they would be able to save 
some thousands of pounds. The period Parliament allowed the Corpora- 
tion for the completion of the entire works was ten years. He pointed 
out that in the application for the Act recently obtained they spent more 
than £2000. They had had to fight the West Riding County Council and 
the West Riding Rivers Board; and had they been compelled to insert 
such clauses in their Bill as these two authorities desired, it would have 
put the Corporation to an additional cost of £60,000. As a proof of the 
increase in the demand for water, he might say the receipts in 1878 
amounted to £30,416; in 1883, to £33,164; and in 1898, to £46,919. 

Mr. Wane (the Chairman of the Water Committee) pointed out that if 
one reservoir only were constructed, the 125 riparian owners on the line 
would be in a position to claim more water as compensation than the 
reservoir would contain. 

The Enerveer (Mr, J. A. Paskin) confirmed this statement. 

Mr. Hespen thereupon withdrew his amendment. 

Mr. J. T. Smpson expressed the opinion that they had an adequate 
water supply. No case of urgency had, he said, been made out. He 
moved that the consideration of the work of constructing the Walshaw 
Dean reservoirs be deferred for about two years. 

Mr. Kerr believed they had nothing to fear so far as the water supply 
was concerned for some years to come. He seconded the proposition to 
defer the matter. 

Alderman Borromiey did not think they would be obliged to go to 
Parliament for the continuation of powers in case the reservoirs were not 
constructed in ten years. He protested against the monstrous expendi- 
ture proposed. 

The Encrneer stated, in answer to a question, that in 1887 the whole 
of the water in store was only equal to thirty days’ supply. 

The Mayor spoke in favour of the Sub-Committee’s report. He said that 
they would be glad to see the water-carriage system of sewerage adopted 
before long; and this would increase the consumption of water. 

Mr. Wapr explained that the rate-in-aid from 1858 to 1888 amounted 
to £86,635. This had, he said, all been paid with the exception of 
£18,000; and within the next two years the whole of the amount would 
be cleared off. It would take nine years to build the three reservoirs, the 
total capacity of which would be 630 million gallons. 

The report was adopted ; the voting for the proposal to defer the work 
being 14 in its favour and 27 against it. 


CARLISLE CORPORATION WATER SUPPLY. 





The Annual Accounts. 

We noticed in the last number of the “ JournaL”’ the accounts of the 
Gas Department of the Carlisle Corporation for the year ending June 30. 
The following figures relate to the Water Department: The amount 
derived from water-rental for the year, after deduction of discounts and 


allowances for empty houses, &c., was £9272. The revenue account 
shows a gross profit of £6056—an increase of £358 over the preceding 
year. After payment of income-tax, there is a sum of £5896 to be paid 
into the district fund. The payments out of the fund on account of 
water-works loans are: A year’s instalment of loans, £1038; one year’s 
interest, £377—leaving a balance available of £4481. This shows a 
considerable increase over previous years, owing to the fact that the loan 
contracted in 1866 for the purchase of the works has now been entirely 
repaid. For the year ending June 30, 1897, the gross profit paid into 
the district fund was £5558. The amount of instalments of loans for the 
year was £2071; and interest was £417—together, £2488—leaving an 
available balance of £3070. 


<> 
—_ 


THE DERWENT WATER SCHEMES. 





Yesterday week there was an important conference at Derby, in refer- 
ence to the proposal of the Derby and other Corporations to secure the 
upper waters of the Derwent for the supply of their towns. The confer- 


ence was between the Health Committee of the Derbyshire County 
Council and delegates from the various Urban and District Councils in the 
county. The proceedings were strictly private; and it has been impos- 
sible to obtain any information regarding them either from officials or 
delegates—it being considered that at this stage it would be premature to 
make any announcement. It is, however, believed that a Sub-Committee 
of the County Council and delegates were appointed to watch over the 
interests of the county. 

It seems that the Corporation of Sheffield are by no means disposed to 
admit the claim put forward by Derby to the exclusive use of the waters of 
the Derwent ; and for some weeks the matter has been under the con- 
sideration of the Water Committee. A Sub-Committee was appointed to 
get into communication with neighbouring towns, with a view to focuss- 
ing opposition ; and this Sub-Committee made a report to the Water 
Committee at a meeting held on Wednesday. After conferring by letter 
with the Authorities at Leicester, Nottingham, Rotherham, Doncaster, and 
Barnsley, the unanimous recommendation of the Sub-Committee is that, 
in default of a definite agreement being concluded with Leicester for joint 
action at an adjourned conference, the Council at once authorize the 
Water Committee to take all necessary steps to apply, without or in con- 
Junction with the Councils of Nottingham, Rotherham, Doncaster, and 
Barnsley, or any of them, for a Bill to acquire the water supply of the 
Rivers Derwent and Ashop, or a competent share thereof. The report 
was adopted ; and the Lord Mayor was requested to summon a special 
meeting of the City Council to consider the recommendations. 


—s 
— 





Croydon Water Supply.—The Local Government Board have refused 
to sanction the Croydon County Council’s scheme for new water-works at 
Waddon. Strong evidence against the proposal was given on behalf of 
the riparian proprietors and millowners on the River Wandle. 








THE LANGSETT WATER-WORKS OF THE SHEFFIELD 
CORPORATION. 


The Safety of the Reservoir Embankment. 

The Water Committee of the Sheffield City Council have published 
some important correspondence concerning the Langsett reservoir embank- 
ment. It indicates that in its construction they are proceeding with the 
utmost caution; and with the awful experience of 34 years ago before 
them, they have certainly good cause for anxiety. The correspondence 
opens with a memorandum, by Professor Boyd-Dawkins, on the result of 
an examination he made of the excavations so far carried out for the 
embankment ; and this and a subsequent report were submitted to the 
Consulting Water Engineer (Mr. E. M. Eaton) for his criticisms. Deal- 
ing with the reports from the engineering point of view, Mr. Eaton dis- 
agreed in one or two important particulars with the Professor’s con- 
clusions, and also made additional recommendations. But finally the 
two experts visited the site of the embankment together; and on the 
following points there appears to be perfect unanimity: That the black 
shales on the sides of the valley are solid and offer an excellent founda- 
tion for the embankment ; that it is unnecessary to excavate further into 
them on the north side, with the exception of a weak area of folded and 
crushed shale extending for a distance of about 30 feet in the line of the 
trench ; that it will be necessary to deepen the trench in this weak area 
until a good foundation is reached ; that it is expedient to sink a shaft to 
ascertain that the strata under the present bottom of the trench are sound ; 
and that, on the north side where the top water-line cuts the rough rock 
(sandstone overlying the black shale), it is advisable to carry a wing- 
trench into the black shales at the north-eastern end of the embankment 
to prevent leakage through the sandstone. With regard to a slip on the 
south side, there is a unanimous agreement that it is expedient to remove 
it, irrespective of the question of its removal being necessary, which 
Professor Boyd-Dawkins does not admit. The portion of it in question is 
small and superficial ; and its removal will entail very little extra work. 
There is a fault running across the valley to the east of the concrete 
trench. But it is small and unimportant, and will not affect in any way 
the stability of the works. Professor Boyd-Dawkins considers, from every 
point of view, that the site is a good one, and that the strata present no 
special engineering difficulties. Mr. William Walls, the Engineer for the 
Langsett works, has advised, and Mr. Eaton concurs, that the northerly or 
Langsett end of the trench should at once be refilled with concrete for a 
sufficient distance on either side of the shaft to afford a good foundation 
for the outlet tunnel; and, on the 7th inst., the Water Committee, after 
consideration of the correspondence, adopted this recommendation. 


<i 
—_ 


THE EPIDEMIC OF TYPHOID FEVER AT MAIDSTONE. 





The Report to the Local Government Board. 


In the “‘ Journa” for Aug. 30 we gave extracts from the report made to 
the Local Government Board by the three Inspectors—Mr. J. S. Davy, 
Dr. Theodore Thomson, and Mr. G. W. Willcocks—appointed by them 
to inquire into the cause and spread of the epidemic of typhoid fever 
which occurred about this time last year at Maidstone. The report con- 
tains a great mass of matter, including plans, maps, and diagrams. It 
opens with a brief sketch of Maidstonefrom a geological and commercial 
point of view, and then goes on to deal with its sanitary administration, 
sewerage and drainage, and water supply. A history of the typhoid 
epidemic is next given; the evidence adduced at the inquiry being 
exhaustively reviewed. The conclusions arrived at by the Inspectors are 
as follows :— 

On a review of the whole of the evidence, we have no hesitation in 
coming to the conclusion that the epidemic was caused by the pollution 
of the water supplied by the Maidstone Company from their Farleigh 
sources. It is true that there is abundant testimony to show that grave 
sanitary defects exist in the construction of some of the sewers, and of 
many house drains and water-closets within the borough ; while one of 
the expert witnesses, Dr. Corfield, said that, in his opinion, these defects 
were sufficient to account for the epidemic. But the sudden and simul- 
taneous outbreak of fever over a wide area, and the rapidity with which 
the epidemic grew, cannot be accounted for by the existence of defective 
conditions of sewerage and drainage. Further, the facts as to the local 
incidence of the disease, which have already been stated, are not consis- 
tent with the theory that these conditions had anything to do with its 
origin. The old brick barrel sewers are almost all in the lower part of 
the town, which was comparatively free from attack, especially at the 
commencement of the epidemic, and the hand-flushed closets and 
defective house drains are distributed pretty equally over the whole town ; 
whereas the cases of typhoid fever were confined to the Farleigh area of 
water supply to an extent which quite precludes the possibility of mere 
chance. It was suggested that the special incidence of the epidemic on 
this area was due to the fact that it includes the higher levels of the 
town, and therefore would be the most liable to suffer from the ill effects 
of sewer emanations. On the other hand, evidence was given that the 
direction of currents of air in sewers is frequently from the higher to the 
lower levels. However this may be, there are other facts which make 
the suggestion of little value in determining the cause of the epidemic. 
The incidence of the disease on that part of the rural district which has 
no connection whatever with the sewers of Maidstone, shows the same 
relation to the Farleigh watersupply as thatin the borough. And though 
the Asylum, which suffered heavily, drains into the Maidstone sewers, 
yet in this case there is no allegation of any defect of drainage conditions, 
flushing, or water-closet connections; while the Farleigh water was 
supplied. 

It was objected that this evidence, strongly as it points to the pollution 
of the Farleigh supply, was circumstantial, and established grounds of 
suspicion only. But it was supplemented by other facts, which appear to 
us to leave no room for doubt. The chemical analyses of samples of 
water taken from some of the springs after the epidemic broke out show 
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that the Farleigh supply had been dangerously polluted ; and the bacterio- 
logical examination of the samples from two at least of the springs 
afforded conclusive evidence of excremental pollution by man or the 
lower animals. Dr. Sims Woodhead, indeed, contended that his exami- 
nation did not definitely prove that this was the case, and that the 
colonies which he found were merely indicative of what he called “* surface 
relations.” It would be beyond our province to discuss the difference of 
opinion between Dr. Sims Woodhead and the other experts who were 
cxamined as to the exact significance of the discovery of the bacillus coli in 
water, or as to the proper classification of bacteria of this species; but it 
may be pointed out that “relations” between water supplies and the 
“surface” of gardens and fields like those which surround the Farleigh 
sources must be extremely dangerous. And in this case the evidence 
shows clearly that the neighbourhood of some of the springs was, imme- 
diately before the outbreak, plentifully covered with human excrement. 
It has, moreover, to be borne in mind that Dr. Woodhead’s samples were 
taken some time after the water had been examined by Dr. Washbourn, 
and that consequently the condition of the water may have altered con- 
siderably. The testimony of the scientific witnesses at the inquiry was to 
the effect that the bacillus typhosus is seldom or never recognized in 
water, so that the fact that it was not discovered in this case 
is not remarkable, even if no allowance be made for the time which 
had elapsed between the introduction of the poison into the springs and 
the examination of the water. With reference to the fact that there was 
no history of any recognized case of typhoid fever in the neighbourhood 
of the Farleigh springs before the epidemic, it may be remarked that 
cases of typhoid fever are not always recognized and notified. 
As was pointed out at the inquiry, the hop pickers did not arrive at 
Tutsham until Aug. 26, while, according to Mr. M. A. Adams, there were 
four cases attacked in the borough during the week ending Aug. 28, and 29 
during the week ending Sept. 4. But any inferences from these dates 
would only be material as relating to this particular group of itinerant 
labourers, and to the Tutsham-in-Field source; whereas the evidence 
clearly establishes that many of the other Farleigh springs were in the 
immediate neighbourhood of hop and fruit gardens, and that they were 
all exposed to the risk of pollution. The chemical analyses, the bacterio- 
logical examinations, and a consideration of the surroundings of the site, 
all tend to. show that the Tutsham-in-Field spring was the most 
dangerous ; but one of the chemical analyses shows that even the Ewell 
water, which must be regarded as the safest, was not absolutely free from 
suspicion; and Mr. Percy Adams at his first visit saw human feces in 
dangerous proximity to two of the catchpits. It is true that during the 
epidemic, and since that time, a population of about 60 persons in the 
parishes of West Farleigh and Yalding was supplied with water from the 
Ewell springs exclusively, and that no case of typhoid fever is known to 
have occurred among them. On the other hand, 13 cases were notified from 
the Asylum after Oct. 10, when all the water except that from Ewell was 
cut off ; and allowing a period of three weeks for incubation and notifica- 
tion, seven of these cases cannot be attributed to water supplied before 
the other springs were cut off, and must be otherwise accounted for. Two 
also of the three cases which were notified from the rural sanitary district 
after the beginning of November, resided in the area supplied by the 
Water Company with water from the Ewell springs only. As to whether 
these cases, either from the Asylum or from the rural district, are to be 
regarded as ‘‘secondary,” no evidence was given—in fact, there is 
no conclusive evidence to show how the specific pollution of typhoid 
fever was introduced into the supply, or which of the springs was thus 
polluted. 
The evidence given by Mr. Adams regarding relationship between the 
fever and conditions of rainfall and level of subsoil water as affecting the 
Farleigh sources of water supply, is of much interest. The facts adduced 
by him on this point, if they cannot be held as definitely proving the 
relationship he seeks to establish, are nevertheless suggestive of causative 
connection between these factors and the outbreak of typhoid fever. His 
contention, however, that these conditions were also related to prevalence 
of ‘‘premonitory” diarrhoea in the borough of Maidstone shortly before 
the outbreak of fever, is based on less sufficient evidence. Indeed, the 
data upon which this contention is based are too incomplete to warrant 
acceptance of the belief that the fever outbreak was actually preceded 
by prevalence of diarrhoea of a sort differing materially from the seasonal 
diarrhoea usual in towns during the summer. While this is so, yet the 
evidence, as far as it went, suggests that there had been a special inci- 
dence of diarrhcea on the areas within the borough of Maidstone supplied 
by Farleigh water; and that, in the opinion of at least some medical 
men in the town, the diarrhoea was of unusual character. These state- 
ments, coupled with there having been, mainly in August and September, 
an unusual prevalence of colitis in the Asylum, render it to be regretted 
that fuller evidence should not have been available on this subject. 
There remain for consideration three contentions put forward by the 
Water Company :— 
1.—That although the bulk of the fever cases occurred within the 
area supplied with Farleigh water, yet that there had been many 
in the Boarley and Cossington areas, and that these must have 
been due to other causes than consumption of Farleigh water. 

2.—That between Oct. 10, 1897, and Jan. 20, 1898, 357 cases of 
typhoid fever were notified ; but that, as all the Farleigh supply, 
except the Ewell and the Big Church springs, was cut off from 
Maidstone 16 days before Oct. 10, these 357 cases cannot reason- 
ably be attributed to that water supply. 

3.—That the causes operating to bring about these 357 cases may also 

have been operating during the earlier part of the epidemic, and 
thus ae caused cases wrongly attributed to the Farleigh water 
Supply. 

As regards the first of these contentions, evidence was for the most 
part wanting to show how persons residing in the Boarley and Cossington 
areas, and attacked by the fever, had contracted it. Itwas suggested that 
they had drunk Farleigh water while visiting an area supplied with that 
water. But regarding most of the cases in the Boarley and Cossington 
areas, no evidence was given either for or against this hypothesis. It is 
therefore impossible to decide whether they had contracted the fever in 
this way, or, as suggested by the Water Company, in other ways. 

The second contention is, in our judgment, in the main a just one. 
Probably, the 10th of October is too early a date to lay down as the 
limit of extension of influence of the Farleigh water supply, in view of 





the time occupied by the distribution of the water, the incubation of the 
disease, and the sufficient development of its symptoms to permit its 
recognition and notification. It has also to be borne in mind that the 
evidence given at the inquiry was not such as to prove that the water of 
the Big Church spring may not have had some share in the causation of 
the epidemic; nor did it clearly appear that the Ewell springs were 
beyond suspicion. Water, however, from both these sources continued 
to be supplied to Maidstone during four days after the rest of the Farleigh 
springs had been cut off. But nearly all the cases notified after the 
18th of October (some 280 in number) are to be regarded as having had 
a cause other than consumption of Farleigh water. By Mr. M. A. Adams 
they were referred to direct infection from previous cases, and to un- 
sanitary conditions of water-closets, drains, and sewers. This explana- 
tion appears to us to be the probable one, if the unsanitary conditions 
referred to be taken in the wide sense of including the fouling of the soil 
by leakage from these defective drains and sewers. Recent researches 
into the life-history of the bacillus of typhoid fever go to show that this 
organism finds in a soil contaminated with foul matters from leaky sewers, 
drains, and cesspools, conditions especially favourable to its vitality and 
multiplication. That the soil on which Maidstone stands is thus con- 
taminated was set beyond doubt by the evidence put before us. To the 
existence of these conditions is mainly, we consider, to be attributed 
the remarkable persistence of fever in Maidstone after the primary 
cause of the outbreak had been removed by cutting off the Farleigh 
water supply. 

The third contention of the Water Company is probably in some degree 
admissible. Infection, however, from polluted soil and from defective 
water-closets and drains, being consequent on their first receiving infec- 
tive material, cannot have played other than a subordinate part in the 
earlier stages of the epidemic. Be this as it may, we are of opinion that 
many of the cases of typhoid fever in the borough of Maidstone were due 
to defects of drainage and sewerage, with consequent pollution of the soil 
underlying thetown. The responsibility for the existence of these unsani- 
tary conditions lies with the Town Council, whose duty it was to take 
steps that would lead to effective remedy of these defects. This duty they 
have in large measure neglected; notwithstanding that for many years 
the Medical Officer of Health has in the plainest language repeatedly 
warned them of the risks to which the health of the inhabitants of the 
borough was exposed, by the continuance of these unsanitary conditions. 
The Town Council, therefore, cannot plead ignorance of the facts by 
way of excuse for their failure of duty in this respect—a failure of duty 
which has led to the gravest consequences. 

It does not appear that the exceptional prolongation of the epidemic was 
in any way due to any subsequent laxity of administration ; for as soon as it 
became evident that the epidemic was serious, the Sanitary Authority dis- 
played the utmost energy and resource in dealing with it. Some doubt was 
expressed as to whether the Water Company had been sufficiently prompt 
in cutting off all the sources of the Farleigh supply when requested to do 
so by the Sanitary Authority. It appears to us that there was some un- 
necessary delay before the Big Church and Ewell springs were cut off 
from the town; but it must be remembered that the position of the 
Directors of the Water Company was a difficult one, having regard to 
their obligations to provide a sufficient supply of water for all purposes. 
In all other respects there was no hesitation on the part of the Directors 
in carrying out every recommendation of the Town Council; and their 
appointment of Dr. Sims Woodhead to investigate the cause of the out- 
break and to act as their sanitary adviser was made unconditionally. The 
Emergency Committee of the Corporation, acting under the advice of Mr. 
M. A. Adams, and indefatigably assisted by Mr. L. Monckton, organized 
a most complete system of hospitals, medical attendance, and district 
nursing, and made arrangements for the washing and disinfecting of the 
infected clothes and bedding, which were carried out most efficiently, 
and on a scale which we believe has never before been attempted. The 
current sanitary work, the cleansing and flushing of the sewers, the dis- 
infection of the houses, and the removal of the patients was most energeti- 
cally superintended by the Sanitary Committee, under the chairmanship 
of Mr. Spencer. 

We have already called attention to the fact that Mr. M. A. Adams did 
not consider it to be part of his duty, as Medical Officer of Health, to 
make inspections of the works of the Water Company which were outside 
his district, and that, in fact, he had never seen the Farleigh springs. 
In his capacity of County Analyst, he was paid by the Sanitary Authority 
for making periodical analyses of the four water supplies belonging to 
the Company and to the borough; but he was not instructed to analyze 
the various springs separately. Seven years ago the Town Council, 
influenced apparently by motives of economy, decided that these analyses 
should be made every quarter instead of every month as before; and 
their action in this respect has given rise to much unfavourable comment. 
As to this it may be remarked that, although frequent chemical analyses 
and bacteriological examinations may, by comparison of their results, 
show changes in the constituents of water, which may serve as a useful 
warning of liability to pollution, yet they by no means constitute all, nor 
indeed the chief, measures that should be adopted with a view of ascer- 
taining the quality of water supplies. For the specific pollution of 
typhoid fever, which is certainly beyond the reach of chemistry, and 
generally, it would seem, also of bacteriology, to detect, may escape 
detection in a water in which it is nevertheless present. Further, it has to 
be borne in mind that detection of specific pollution of a supply may come 
too late to prevent the consumption of the contaminated water. Clearly 
chemical analyses and bacteriological examinations should be supple- 
mented by skilled inspections of the actual conditions, geological, topo- 
graphical, and sanitary, of the surroundings of the sources of supply. 

While, on the one hand, the Sanitary Authority of Maidstone only took 
a precaution which was in its nature inadequate forthe protection of the 
public health in its relation with the water supply of the borough, the 
Water Company, on the other, do not appear to have realized in any way 
the necessity of a constant and regular supervision either of the gathering- 
grounds of their supply or of its purity. Before a spring was brought 
into the supply, the water was analyzed by Dr. Gregory on behalf of the 
Company; and when complaints were made that any spring was polluted, 
it was cut off. But, generally speaking, the Directors relied on the 
quarterly analyses made by Mr. M. A. Adams; and there was never any 
systematic inspection of the works from a sanitary point of view. Apart 
from all question as to the possible means of protecting underground 
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supplies in this geological formation, the evidence clearly showed that, 
occasionally at least, the condition of the surroundings of some of the 
Farleigh springs was obviously and abominably filthy. There could have 
been nothing exceptional in this state of things, which must naturally 
result periodically from the aggregation of labourers on the hop and fruit 
farms at certain seasons of the year; and it could not possibly have 
escaped attention if there had been any attempt on the part of the 
Directors to secure not merely the safety, but the decent cleanliness, of 
the water supply by means of a regular inspection of the condition of the 
gathering-grounds. The importance of the matter never seems to have 
occurred to them. 

The history of the epidemic at Maidstone appears to us to raise the 
question as to how far the regulations of the Board relating to the duties 
of Medical Officers of Health, and the statutes which regulate the powers 
and obligations of private water companies, are sufficient to ensure a 
reasonable amount of protection to the public health. The General 
Order of the Board of 1891 prescribes that the Medical Officer of Health 
‘shall inform himself, as far as may be practicable, respecting all 
influences affecting or threatening to affect injuriously the public health 
within the district.” This regulation might be held to make it the duty 
of the Medical Officer to visit and inspect the works of a private water 
company supplying water to his district, even though the works were 
situated outside it, as is the case at Maidstone. This, however, was not 
the construction which was put upon the regulation by Mr. M. A. Adams, 
whose zeal in the performance of his duties is beyond question; and, as 
a matter of fact, he had never seen the sources of the water supply 
furnished to the Farleigh area. He pointed out with considerable force 
that he had no legal right of access to the works, and no power to take 
samples of the water. The Medical Officer of the Rural Authority would 
have to meet the same difficulty as to the right of access to the works 
and as to taking samples of the water, although the works are locally 
situated in his district, a very small part of which is supplied with water 
by the Company. Yet section 7 of the Public Health (Water) Act, 1878, 
imposes upon Rural Sanitary Authorities the duty of taking such steps 
as may be necessary to ascertain the condition of the water supply 
within their district. It must be stated, however, that it did not appear 
that any application to inspect the works or to take samples of the 
springs separately was ever made to the Directors of the Water Company 
by either of the Sanitary Authorities concerned. 

As we have already reported, a question arose during the course of the 
epidemic between the Town Council and the Water Company as to the 
necessity of cutting off certain of the suspected springs. This measure 
was recommended by the Medical Officer of Health. But the Town 
Council had no power to carry it out; and the Directors hesitated to take 
the responsibility of diminishing the supply of water for general purposes. 
The delay which resulted from this cause was short; but it is clear that, 
under less fortunate circumstances, such a difference might lead to the 
most serious results. 

In conclusion, we have to report that we received every assistance, both 
from the Town Council and from the Water Company, who gave us 
without reserve, all the information in their power. In addition, our 











thanks are especially due to Mr. L. Monckton, who spared no pains to 
help in every possible way ; to Mr. M. A. Adams, under whose supervision 
the diagrams annexed to this report were prepared ; to Mr. Percy Adams; 
and to Mr. Ware, the Manager of the Water Company. 


The correspondence that passed between the Local Government Board 
and the authorities of the borough and others on the subject of the epi- 
demic is set forth in appendices attached to the report. Copies of the 
many different water analyses, chemical and bacteriological, made by 
order of the Town Council, are also given, and statistics are quoted which 
show the extent of the epidemic within the borough. The total number 
of typhoid cases was 1847, of which 132 were fatal; the total mortality 
being 7°14 per cent. 


NOTES FROM SCOTLAND. 


From Our Own Correspondent. 








Saturday. 

In connection with the valuation of the Falkirk Gas-Works, to which 
I referred last week, I may mention that on Tuesday night a meeting of 
the Corporation was held, at which the Clerk intimated that he had, as 
instructed, applied to the owners of the gas-works at Stirling, Dumbarton, 
and Alloa, for a statement of the valuation put upon their works. He 
had received answers from all; but in the reply from Dumbarton it was 
stated that the information was for private use only, so that he could not 
give them the exact valuation. He might say, however, that in none of 
the three burghs were the gas-works valued at as much as one-hulf of the 
amount which the Falkirk works were valued at. The valuations were 
all under £2000; whereas the valuation of the Falkirk works was over 
£4000. The Assessor, the Clerk said, fixed his valuation on the revenue and 
the expenses (the profits I suppose he meant to say); and this brought out 
the remark, from the Convener of the Works Committee, that he thought 
the Assessor was wrong. Ofcourse, the Assessor is not wrong in following 
this rule. He may be wrong in his application of the rule—as to that 
I have no information ; but the rule is well established, and is recognized 
everywhere. What the Corporation of Falkirk have to learn is how to 
work so as not to make such a profit as will raise the valuation of their 
works. That is quite legitimate. 

Since the Glasgow Corporation Gas Committee commenced to work 
their stove-hiring department, they have done a big business in the hire 
and sale of gas-stoves, &c.; but it might have been greater. The last 
return prepared by Mr. W. Foulis shows that in the hiring business the 
transactions amounted to 14,149, including stoves and range fittings. In 
the sales business, however, a much larger trade was done. Including 
stoves, range fittings, fires, burners, &c., the number disposed of amounted 
to 22,724. It may be possible later on to make a very material increase 
to the business in both branches—that is to say, when the purchase and 
sales of stoves, &c., have been brought nearer to the houses of the gas 
consumers. 

At the last meeting of the Glasgow Corporation Sub-Committee on Gas 
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Finance, the Treasurer (Mr. Fleming) reported on the collection of the 
gas-rents outstanding as at the 31st of May, when the balance was struck 
for the year 1897-8. At that date, it was calculated that there was still 
outstanding a sum of £68,578 ; and when the report was brought before 
the Finance Sub-Committee, it was stated that there had been collected 
to date a sum of £67,027; so that there was a balance still outstanding 
amounting to £1550. Of course this amount is decreasing everyday. At 
the same date Mr. Fleming reported that for the new year, 1898-9, there 
had been collected a sum of £2333; while at the same date in the pre- 
ceding year it was £1557 ; thus showing for the current year an increase 
amounting to £776. The current collecting term is one of six months, 
extending to the end of November ; the other collecting terms are periods 
of three months each. 

All danger of the chimney at the Edinburgh Gas-Works falling is now 
past. When I saw it this afternoon, there was only about 12 feet of the 
brickwork standing. Below that is a square stone base, about 20 feet in 
height. In other two weeks, probably, the whole will be removed. The 
work has been very expeditiously gone about, and without accident. 
Curiously enough, a chimney is also being taken down at the Stirling 
Gas-Works. © A new retort-house is being built; and in connection with 
it a chimney has been erected, a short distance from the old one, and a 
good deal smaller than it. When I saw the place this week, the old 
chimney was in process of demolition; the top half of it having been 
already removed. The first section of the new retort-house has been 
completed. It is a lofty and commodious building. 

Another death has resulted from the accident at the works of the 
Scottish Cold Storage and Ice Company, Glasgow, to which reference was 
made in the “ Journau” last week. Thomas Graham, a compressor, 
died on Monday night in the Glasgow Infirmary. At a special meeting 
of the Company held that day, the Chairman (ex-Bailie Simons) made a 
statement to the representatives of the Press at the close of the pro- 
ceedings, in the course of which he said: “It is a mistake to suppose that 
there was any explosion at the George Street works on Saturday afternoon. 
Not a pane of glass or an electric lamp was broken, and there was no re- 
port. The accident is entirely attributable to the bursting of an iron pipe, 
through which the ammonia was conveyed from one part of the system to 
another, just as any ordinary gas, water, or steam pipe might have burst. 
The pipe in question was subjected by the manufacturer to a hydraulic 
test pressure equal to 700 lbs. on the square inch, which was considered 
ample, as that is considerably more than double what it would be sub- 
jected to in connection with plant working in normal conditions. An ex- 
amination of the pipe showed that a piece was blown out in the side at 
what is known as a knee—a bend of that shape—but how this occurred 
in the case of such a strong pipe still remains a mystery.” 

The Glasgow water-pipe contract has passed through another phase. 
Last week the Corporation resolved to divide the contract between 
Messrs. R. MacLaren and Co., of Glasgow, and Messrs. R. D.Wood and Co., 
of Philadelphia. The division was made as to sizes; and its effect was 
to give about two-thirds of the whole to the Glasgow firm, and one-third 
to the American firm. Messrs. MacLaren would not agree to the 
division. They wrote that their quotation was an overhead one; and 





that before they would consent to accept a portion of the order, they 
would require to raise their price by 13s. per ton. After thiscommunica- 
tion, the Water Committee met and resolved to give the whole of the con- 
tract to the American firm. 

The Edinburgh and District Water Trust, on Friday of last week, made 
an inspection of their new works in the Talla Valley. These were 
found to be making good progress in the hands of Messrs. Young and 
Sons, the Contractors. When on the spot, the Trustees directed their 
attention to two subjects. One was the proposal, which has been 
mooted, to construct a bank at the upper end of the reservoir. The 
object of making the bank is to avoid the laying bare of a large 
area of ground in dry weather, upon which vegetable matter would grow, 
and would be again submerged. The embankment would be so con- 
structed as to give a depth of 10 feet of water at the edge of the loch, at 
which depth vegetation does not flourish. It is estimated that the con- 
struction of the bank would cost £9000. The Trustees are to consider 
the matter. The other subject had reference to the nature of the bed of 
the reservoir. Mr. Baxter, a Leith representative, had made the allega- 
tion that there was bog, or peat, in great quantity, which would require 
to be cleared out, at a probable cost of £200,000; or that, if left, it would 
contaminate the water. The statement was contradicted; and Mr. 
Baxter was asked to point out where the peat was. This he was unable 
to do, though he kept the company wandering over the place till there 
was scarcely time for dinner. The truth is that the bed of the Talla 
Valley is, like nearly every other valley, composed of soft material which 
has been washed down from the surrounding hills. It is not peat, 
however, and will not discolour the water. The Contractors are bound 
to strip off the vegetation, if required; and should this be done, the bed 
of the reservoir will be like that of any natural loch—neither better nor 
worse. 

The Falkirk and Larbert Water Trust had a revenue last year of 
£7627, and an expenditure of £7025; leaving a balance of £602. A 
year ago the domestic rate was reduced from 1s. to 10d. per pound, and 
the shop rate from 7d. to 5d. per pound. As a consequence the revenue 
from the rates was £3501, as compared with £3769—a decrease of £268. 
But for the reduction of the rates, there would have been an increase of 
about £250. During the year £3830 was expended upon new works, and 
£3755 upon extensions to the distributing plant. 


— 





The Expenses of the Maidstone Typhoid Epidemic.—A letter has 
been received at Maidstone from the Local Government Board, stating 
that a loan to cover the expenses incurred by the Town Council in con- 
nection with the epidemic of typhoid fever which occurred in the borough 
last autumn can only be granted for three years. The Council had applied 
for sanction to borrow £18,000, and to spread the repayments over twenty 
years. The Local Government Board intimate that they are disposed to 
grant a loan of £15,000 only. This decision, both as to the amount and 
the period of the loan, has caused great surprise in the borough, to which 
it means an annual rate of 1s. in the pound for the three years. 
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CURRENT SALES OF GAS PRODUCTS. 


LiveRPooL, Sept. 24. 

Sulphate of Ammonia.—The market has again been in a lifeless 
condition ; and there has been a further decline in values—the closing 
quotations being £9 17s. 6d. to £10 per ton, delivered f.0.b. at the ports. 
The spot market has been mainly in the hands of the dealers; and the 
buying has for the most part been for covering sales for September delivery. 
Consequently, the firmer tone at the close of last week quickly dis- 
appeared; and parcels offered could only be disposed of at a decline. 
But again there is more inquiry, without, however, any improvement 
in prices. Consumers have given more attention to October or October- 
December delivery. But their ideas are to buy at a substantial discount, 
or else to postpone their purchasing until a larger production becomes 
available; and, as a consequence, their operations have not been on a 
large scale. Meantime makers’ quotations in the forward position are 
altogether unchanged. 

Nitrate of Soda is a shade easier; and 7s. 6d. per cwt. is the nearest 
value of fine quality on spot. 


Lonpon, Sept. 24. 

Tar Products.—A somewhat slack market characterizes the position 

of the week. Very low prices are being accepted in some positions for 

crude naphtha ; Scotch crude having been sold at a shade over 2?d. per 

gallon, while English naphtha has been done at 43d. per gallon, casks 

included. There is a little more inquiry for heavy naphthas, with 

special fractions ; but benzols and solvent are neglected—buyers seem- 

ie ing to take no interest in the market. The advent of German benzol 

by and naphtha is a disquieting feature; and buyers are anxious to know 

Fe how far this will extend. The commencement of the pitch shipping 

season has made makers busier at their works. Anthracene is unsale- 
able ; and prices quoted are nominal. 

To-day’s values are: Tar, 14s. to 18s. 6d. Pitch, east coast, 25s. ; 
west coast, 23s. Benzols, 90’s and 50’s, 9d. Toluol, 1s. 2d. Solvent 
naphtha, 1s. 2d. Heavy naphtha, 1s. 2d. Crude, 30 per cent., naphtha, 
34d. Creosote, 24d. Heavy oils, 47s. Carbolic acid, 60’s, 1s. 11d. 
Naphthalene, 55s.; salts, 30s. Anthracene, “A,” 4d.; “ B,” 3d. 

Sulphate of Ammonia.—This market has lacked briskness of late ; 
and there are buyers at a shade below quotations. Whether the present 
lull is due to the action of dealers, or it may be buyers are taking 
breath after the recent spurt, will soon be seen. Producers have no 
stocks; and very few makers are offering at any price. The little 
business that has transpired has realized £9 16s. 3d. to £9 18s. 94. per 
ton, less 34 per cent., which is the value at most ports, 
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COAL TRADE REPORTS. 


From Our Own Correspondents. 
Lancashire Coal Trade.—The chief matter just now occupying atten- 
tion in the coal trade is the wages question ; but though there would seem 
to have been a considerable amount of apprehension in some quarters of 

















possible trouble between the federated coalowners and the Miners’ Federa- 
tion—which has resulted in some extra buying during the past week or 
so—the probabilities are that the whole matter will be amicably arranged 
at the joint conference that is being held this week. The better qualities 
of round coal are beginning to move away rather more freely, for house-fire 
purposes; but the demand is still limited for the time of the year. 
Though the principal Lancashire collieries are holding firmly to their 
advances, there is some irregularity as regards prices in the open market. 
Common round coals continue in generally brisk demand; and collieries 
have not only no difficulty in moving away all their output, but are 
readily able to obtain their full prices. Engine classes of fuel are 
generally in fairly active request. But in some qualities of slack there 
are plentiful supplies offering from outside districts; and large buyers 
are in many cases temporarily transferring business where collieries are 
demanding the full advance, which, however, is not in all cases being 
strictly adhered to. Quoted prices average 11s. to 11s. 6d. per ton at the 
pit for best round coals; 9s. 6d. to 10s. 6d., for seconds; 7s. 6d. to 
8s. 6d., for common; 4s. 9d. to 5s. 3d., for best engine fuel; 4s. 3d. to 
4s. 6d., for medium; and 3s. 6d. to 3s. 9d., for common sorts. The 
shipping trade has quietened down ; but a good many collieries have still 
orders on their books, on which deliveries are not yet completed. Prices 
are steady at about 9s. 6d. to 9s. 9d. per ton for ordinary qualities, 
delivered at Mersey ports. Coke is becoming scarce in the market, with a 
steady hardening up in prices; and many of the iron-works are just now 
experiencing considerable difficulty in placing contracts for their forward 
requirements. 

Northern Coal Trade.—The fall in the price of coal in this district 
has continued ; but it is chiefly marked in steam and bunker qualities. 
There is now a keener competition among steam coal owners; and 
weaker prices are the result. Best Northumbrian steam coals are in 
good demand, but have fallen to about 10s. per ton f.o.b. Second 
qualities are about 9s. 3d. per ton; and steam smalls, 6s. In the gas 
coal trade, there is still a heavy inquiry; and for quantities that are not 
contracted for, higher rates have had to be paid. Heavier deliveries are 
now taking place on contracts; and thus the large output is taken up, 
and will be increasingly pressed for as the winter season enlarges con- 
sumption. For occasional cargoes, from 10s. to 11s. per ton is asked. 
In manufacturing coals there is little or no alteration. Good unscreened 
bunker coals may be had at about 9s. per ton free on board. Gas coke is 
in fuller request, and prices are stronger, though there is no quotable 
advance. Exports of gas coke seem more frequent, and there is thus a 
lessened stock generally. 

Scotch Coal Trade.—The demand for all sorts of coal continues to be 
good; and prices for immediate delivery are almost unaltered. For 
forward delivery, there is a slight fall in price. The current quotations 
are: Main, 9s. to 9s. 3d. per ton f.o.b. Glasgow; ell, 10s. to 10s. 6d.; 
and splint, 10s. to 10s. 3d. The shipments for the week were 241,605 
tons—an increase of 6240 tons upon the previous week, and of 70,255 
tons upon the corresponding week of last year. For the year to date, the 
total shipments have been 7,054,115 tons—an increase upon the same 
period of last year of 1,342,261 tons. 
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CLAR EX, «a CGO., 


PATENTEES AND SOLE MANUFACTURERS OF 


CLARK’S PATENT 


“SYPHON” 


STOVES. 





FOR USE WITHOUT A FLUE. 











The ‘‘SYPHON” STOVE gives a pure, 

equable, and agreeable heat, which can 

be graduated or sustained at the will of 
the user. 











S. CLARK & CO., Syphon 


The only safe Stoves for— 


Especially suitable for— 


CONSERVATORIES. HALLS. 
BEDROOMS. OFFICES. 

SICK CHAMBERS. SITTING-ROOMS. 
HOSPITAL WARDS. SHOPS. 
WORKROOMS. SCHOOLROOMS. 
CHAPELS, &c. THEATRES, &c. 


WRITE FOR NEW SEASON'S CATALOGUE. 


Works, PARK ST., ISLINGTON, LONDON, N. 
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Water Divining in 4 liPaa Gataker, the water-diviner, is making 
a tour in Egypt in search of water; and the first result of his work has just 
been made known. An artesian well has been bored near Alexandria, at 
a spot indicated by him, to a depth of 350 feet, at which depth a yield of 
40 gallons a minute has been secured—the water rising 4 feet above the 
ground-level. Mr. Gataker predicted that the water would be found at a 
depth of from 300 to 500 feet. 

The Differences in the Charges for Gas at Hull.—Now that one of 
the gas undertakings has passed into the hands of the Hull Corporation, 
the public are gradually becoming acquainted (says the ‘‘ Hull News’) 
with some of the anomalies that exist with regard to street lighting, and 
the difference in price charged to the gas consumers by the three concerns. 
So far as regards the Old Town, the charge is £3 12s. for each ordinary 
street-lamp per annum, with a price of 3s. per 1000 cubic feet to con- 
sumers. The Sutton and Southcoates Company charge £3 Os. 6d. per 
lamp, and 2s. 3d. per 1000 cubic feet; while the British Gaslight Com- 
pany fix the prices at £2 11s. 6d. and 1s. 10d. respectively. These 
anomalies, in the opinion of our contemporary, are not likely to be re- 
moved until the Corporation have the entire lighting of the town in their 
own hands. 

Sales of Stocks and Shares.—On Thursday last, Messrs. Blake 
and Carpenter disposed, in 30 lots, of £735 of stock of the Croydon Gas 
Company, at the following prices: Four lots of £25 consolidated “A” 
ordinary stock, £86 10s. each ; two similar lots, £86 5s. each; and one, 
£86. Two lots of £20 of similar stock fetched £67 10s. each ; fifteen lots 
of £25 of consolidated ‘“‘B” ordinary stock, £68 5s. apiece; and three 
lots, £68 each; while £20 of the stock was sold for £54 15s. On the 
same day, Messrs. West, Usher, and Co. sold at Deal five original 
shares of £10 each in the Hythe and Sandgate Gas Company for £36 5s. 
each ; five similar shares realizing £35, and four others £29 10s. apiece. 
In the evening, Messrs. J. Crampton and Son offered for sale, at the 
Swan Hotel, Mansfield, £1000 of 4 per cent. gas debenture stock of the 
Mansfield Corporation ; and it was disposed of at £109 and £111 per 
£100 lot. 

Proposal to Purchase the Ibstock Gas-Works.—Ata recent meet- 
ing of the Market Bosworth District Council, Mr. Hextall moved that 
application be made to the Local Government Board for powers to enable 
the Parish Council of Ibstock to purchase, and the Company to sell, 
their works. He said the purchase of the works would be for the best 
interests of the parish. Tke ratepayers could not sustain any loss, 
because the Gas Company had in the past paid a good dividend. Mr. 
Beriwistle seconded, and said that, if the Council purchased the works, 
they would be able to sell cheaper gas; and the works would, there- 
fore, be a greater success. The consumers were now paying ds. 9d. per 
1000 cubic feet. Mr. Thirlby said, if the scheme was carried out, it would 
entail an expenditure of something like £6000 or £7000. Mr. Bertwistle 
stated that it was misleading to say that the venture was to cost £7000. 
He knew himself that the Company had offered to sell the works for 
about a third of that sum. An amendment was passed to the effect that 
the feeling of the ratepayers on the subject should be ascertained before 
taking any further proceedings. 





A Water Scheme for Llangollen.—The Llangollen District Council 
have passed a resolution recommending to the ratepayers a scheme of 
water supply propounded by Mr. Henry Rofe. It is estimated to cost 

0,000. 


Hollingbourne Water Supply.—The Local Government Board last 
Thursday informed the Hollingbourne Rural District Council that, 
after considering the report made by their Inspector on the inquiry 
recently held at Sutton Valence with reference to the Council’s applica- 
tion for permission to borrow £500 for water purposes, they had decided 
to sanction the application with respect to £225 for extensions to the 
wells, and £150 for raising the tank. They, however, could not grant 
the £125 required for the mains until the Council had the water. 

American ’Cuteness in Pushing Trade.—Messrs. Richmond and 
Co., Limited, have recently opened in Plymouth, in connection with the 
Plymouth Gas Company, a show-room for gas stoves and fittings. A few 
days ago, the American Consul called and inspected their goods, asked 
for lists, and then said that he believed his people could supply better 
value, and that he should write out to various makers of similar ap- 
pliances in the States, and suggest their shipping a quantity of goods to 
compete with them. This instance of the alertness and business 
promptitude of American consuls was communicated by Mr. Richmond 
to the ‘‘ Daily Mail,’ in which had appeared an article dealing with the 
subject of the decline of English trade. He very pertinently asked how 
many of our consuls would do as their American colleague had done. 
Mr. Richmond thinks the solution is to be found in having commercial 
attachés to the consulates. At all events, here is an example of ’cute- 
ness which it might be well to follow, if, as he says, home manufac- 
turers are to be kept ‘‘as much abreast of foreigners and as well in- 
formed on foreign openings as our American cousins are kept by their 
alert consuls.” 

Torquay Gas Company.—The half-yearly meeting of this Company 
was held on Wednesday last—-Mr. W. H. Kitson presiding. The Chair- 
man said there had been a considerable improvement in the affairs 
of the Company during the half year. The sale of gas to ordinary 
consumers had realized £9299, as compared with £8886 in the corres- 
ponding period of last year; and though there had been a falling off 
of £100 in the receipts for public lighting which brought in £750 
instead of £850, the increase of £300 on the two items was very 
satisfactory. Meter-rents were £485, against £421. With regard 
to residual products, coke had realized £1973, as compared with £1611; 
tar had fallen off from £328 to £308; while the income from the sale of 
sulphate of ammonia had gone up from £126 to £306. The receipts 
from the three items were £2589, as against £2065. The hire of gas- 
stoves during the half year had brought in £127, as compared with 
£94. On the other side, the items varied very little. The total 
receipts for the half year were £13,441; and the total expenditure 
was £9929—leaving a balance of £3512, as against £3348 in the corre- 
sponding half of last year. The usual dividends would absorb £3396 ; 
and a balance of £116 would be carried forward. Twelve months ago, 
payment of the dividends involved a slight deficiency of £48. The 
motion that dividends of 10 and 7 per cent. be paid was carried. 








CARBURETTED WATER-GAS APPARATUS 


Merrifield—Westcott-—Pearson Patents. 


The Economical Gas Apparatus Construction 0., Li. 


ee ee eee | 
W. H. PEARSON, Chairman. 


W. H. PEARSON, Junr., Deputy.Chairman. 





London Offices: 19, ABINGDON STREET, WESTMINSTER, S.W. , 


TELEGRAPHIC ADDREss: “CARBURETED, LONDON.” 


American Offices : TORONTO. 


J. T. WESTCOTT, M.E., Manager. 
L. L. MERRIFIELD, M.Inst.M.E., Engineer. 


CARBURETTED WATER-GAS ENGINEERS. 





The above Company have erected since 1893, or are now erecting, their Universal Type of 
Carburetted Water-Gas Plant at the following Gas-Works :— 


Cubic Feet Daily. 

BLACKBURN. ° : . . 1,250,000 
WINDSOR STREET WORKS, BIR- 
MINGHAM . : . ° : 
SALTLEY WORKS, BIRMINGHAM 
COLCHESTER ° ° ‘ ° 
BIRKENHEAD ; ‘ ‘ . 
SWINDON (New Swindon Gas Co.). 
SALTLEY WORKS, BIRMINGHAM 
(Second Contract) : ° ‘ 
WINDSOR STREET WORKS, BIR- 
MINGHAM (Second Contract) . 
HALIFAX . ° . ° , 
TORONTO. ° ‘ ; ‘ 
OTTAWA ‘ ‘ , : . 250,000 
LINDSAY (Remodelled) . ° - 125,000 
ROCHESTER... . 


2,000,000 
2,000,000 
300,000 
2,250,000 
120,000 


2,000,000 
2,000,000 


1,000,000 
250,000 





Cubic Feet Daily 


TORONTO (Second Contract; 
Remodelled) ° . ° 
MONTREAL . fig 
BELLEVILLE a 
OTTAWA (Second Contract) . 
BRANTFORD (Remodelled) . 
ST. CATHERINES (Remodelled) 
KINGSTON, PA. . a ee 
PETERBOROUGH, ONT. ' 
WILKESBARRE, PA, . ee 
ST. CATHERINES (Second Contract 
BUGTAIG, Bees. 4 le 
WINNIPEG,MAN.. . ..., 
COLCHESTER (Second Contract) . 
| ee 
- 500,000 Cubic 


2,000,000 
500,000 
250,000 
250,000 
200,000 
250,000 
425,000 
250,000 
750,000 
250,000 

2,000,000 
500,000 
300,000 
750,000 


Feet. 
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The Maidstone Corporation and the Water- Works.—The Maidstone 
Town Council last Wednesday decided to promote a Bill next session for 
the compulsory acquisition of the water-works, and the extension of the 
present sources of supply. The undertaking will cost about £120,000. 

Kingsbridge Water Supply.—The inadequacy of the water supply 
is a continual subject of complaint and discussion at Kingsbridge. At 
the last meeting of the Urban District Council, numerous representations 


were made as to the low pressure and small yield from the mains; and | 


the Council recommended that underground tanks should be made in 
certain cases, in which the water could be collected. A report was pre- 


sented by Mr. E. Sandeman, the Water Engineer of the Plymouth Cor- | 


poration, on means for improving the supply. 


Mr. Sandeman agrees | 


with the Kingsbridge Surveyor that the most feasible scheme is to obtain | 
| poration; and Lord Derby has consented to lease a } acre of land for 
36,000 gallons per day, and the springs are estimated to yield 28,800 | 


water from the springs on the Borough Estate. The present supply is 


gallons, which would be sufficient to meet the wants of the present popu- | 


lation. He recommends the construction of a reservoir to hold 600,000 
gallons; the estimated cost being £3850 without land or easements. 


Gas and Electric pry, 
of Johannesburg are issuing debentures to the amount of £150,000, a 
large portion of which is to be applied to the purposes of the Lighting 
Department. The works for the lighting of the city were acquired in 
1895, since which year fair progress has been made. The quantity of 
electricity generated monthly has grown from 20,000 to 76,600 units ; 
and the gas-making plant has also been greatly extended. The capacity 
of the gasholder has been increased from 65,000 to 150,000 cubic feet. 
About 3 million cubic feet of gas are manufactured monthly, as. against 
about 1} millions three years ago. The Council have at present 600 elec- 
tric current consumers and 388 gas consumers ; whereas when the under- 
taking changed hands the former consumers only numbered 96, and the 
latter 287. The public lighting plant has increased from 104 to 435 
gas-lamps, and from 19 to 684 electric incandescent lamps; while 47 arc 
lamps have been added. The private electric lamps in use and connected 


each, as against 5000 lamps when the concern was taken over. 
are, however, still miles of streets either not lighted at all or lighted in 
the most inadequate manner. 





The Rainfall in August.—According to the report presented to the 
Official Water Examiner for the Metropolis (Major-General A. de Courcy 
Scott, R.E.), by Sir W. Crookes and Professor Dewar, on the results of 
their examination of the water supplied to London in August, the rain- 
fall at Oxford during that month was 1-64 inches, whereas the average 
for the last thirty years is 2°32 inches ; leaving a deficiency of 0°68 inch. 
The total deficiency for the year is now 6:17 inches, or 38 per cent. 

St. Helens Corporation and the Water Supply of Rainford.—The 
Rainford District Council have for some time been discussing various 
schemes for obtaining a water supply for the area under their jurisdic- 
tion. Up to the present, the only supply possessed by the inhabitants is 
that drawn from wells. The Council have now decided to accept a supply 
of water from the Eccleston Hill pumping-station of the St. Helens Cor- 


a reservoir. To carry out the necessary works, the Council will ask the 
Local Government Board for permission to borrow £6000. 


The Water and Gas Supply of Shipley.—Shipley has petitioned 


| the Privy Council for a Charter of Incorporation ; and the usual pro- 


at Johannesburg.—The Town Council | 


tracted inquiry into the matter was held last week by Mr. C. N. Creswell. 


| Our only immediate interest in the proceedings was in the speech of 
| Counsel for the applicants (Mr. E. Tindal Atkinson, Q.C.), who showed 


the very favourable position of the water undertaking, and made a candid 
remark or two concerning the gas supply. He said the water supply was 
both abundant and independent; and during this dry season it was 
significant that there had not been the slightest dearth of water in the 
district. Thesupply was derived from a gathering-ground on Rumbald’s 
Moor, a mile or two to the north-west of the town; and the elevation of 
the reservoirs was such that the highest point in the district was capable 
of being readily served by the existing supply. The highest house in 
the district was 750 feet ; and the bottom of the supply reservoir was at 
an altitude of 800 feet. There were four reservoirs—one compensation, 
one storage, and two service. The total capacity was 110,200,000 


| gallons; this being independent of the Eldwick compensation reser- 
with the Council’s mains are equal to 30,000 lamps of 8-candle power | g 4 P P 


There | 


Cirencester Gas Company, Limited.—At the annual meeting | 
of this Company, held last Saturday, the Directors reported a steady | 


increase in the sale of gas; the consumption during the year ending 
June having been nearly a million cubic feet in excess of any previous 
twelve months. The profit realized amounted to £2135; and after 
allowing for interest on debentures and the interim dividend paid in 


April last, the sum available for dividend, including the balance brought | 


forward, was £1847. The Directors recommended the payment of the 
statutory dividends of 10,5, and 7 per cent. on the different classes of 
shares. This would absorb £883, and leave £964 to be carried to the 
next account. A reduction of 3d. per 1000 cubic feet was made in the 
price of gas as from the 31st of March last, entailing a reduction in in- 
come of about £300 a year, unless, as the Directors hoped, the amount 
was made up by increased consumption, as might be fairly expected 
from the fact that 76 prepayment meters and 80 cooking-stoves had been 
fixed and supplied during the year. The capital of the Company has 
been increased by the issue of debentures to the amount of £1000, at 3 
per cent., to meet the outlay necessary for the enlargement of mains, an 
to keep pace with the requirements of the consumers. 





voir, with its additional capacity of 25 million gallons. With proper 
economy, the present supply of water would be sufficient, without 
any further addition, for a population of 66,000. There was also an 
eflicient gas supply in the town. This, however, was in the hands of a 
private Company, who were generous in allowing a discount of 7d. per 
1000 cubic feet for prompt payment; making the price 2s. 9d. Prelimi- 
nary steps had also been taken by the District Council to acquire electric 
lighting powers. The question the Commissioner has really to decide 
is whether it will be to the best interest of Shipley to receive a Charter 
of Incorporation or be annexed to Bradford. If the verdict is in 
favour of the former, then a modification of the Bradford proposals 
regarding the purchase of the gas-works in outlying districts will follow as 
a matter of course. 





Messrs. G. Pettigrew and Co., of Middlesbrough, have received orders to 
erect their sulphate of ammonia plant at the Newmarket Gas-Works ; also 
at Milton-next-Sittingbourne, and at the works of the Walker and Walls- 
end Gas Company at Willington Quay. 

By an announcement which appears in another part of the “ Journat,” 
it will be seen that Mr. Alfred Richards has received instructions from 
the Directors of the Alliance and Dublin Consumers’ Gas Company to 
offer for sale by auction, on the 18th prox., £22,900 of 4 per cent. per- 
petual debenture stock of the Company. 
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GAS PURIFIOATION AND CHEMICAL COMPANY, 
LIMITED, 





OXIDE OF IRON. 
()NEILL's Oxide has a larger annual 


sale than all other Oxides combined. Purity and 
uniformity of quality guaranteed. 
JOHN WM. O’NEILL, Managing Director, 
160, 161, & 162, PaLMERSTON BuILDINGsS, 
Oup Broap STREET, 
Lonpon, E.C. 





ANDREW Sternenson, AcEnt. All communications re 
Oxide to the Company as above. 


INKELMANN’S “VOLCANIC” 
and ““VOLCUM” CEMENT. Fire Resistance 
u oa Fahr, In use in Gas-Works all over the 





ANDREW STEPHENSON, 
182, PALMERSTON BUILDINGS, 
Oup Broan STREET, 


Lonpon, E.C. 
Telegrams: ‘' Volcanism, London.” 


BROTHERTON & CO. 


Offices: Commercial Buildings, Lzxzps, 
Correspondence invited, 


GADLER & CO., Ld., Middlesbrough; 
Utverston (Barrow); PortsmouTH; CARLTON 
(N.E.R.); and Srooxton, Tar and Petroleum Dis- 
tillers, Benzol and Petroleum Spirit, 700 and other 
Gravities specially prepared for Carburetting. SOLAR 
OIL for Gas Making, Kerosene, &c, 

Correspondence invited. 

Telegraphic Address: * Saver, MippLEsBROUGH.” 








& J. BRADDOCK (Branch of Meters 


® Limited), Globe Meter Works, OLDHAM. 
First-Class Award, Melbourne Exhibition, 1889, for 
WET AND DRY GAS-METERS, STATION MB- 
TERS, AND GOVERNORS, PRESSURE-GAUGES, 
STREET LAMPS AND PILLARS, &c. 
Telegraphic Address: ‘‘ Braddock Oldham.” 


SULPHURIC ACID, 
OHN NICHOLSON & SONS, Limited, 


Chemical Works, Leeds, specially produce this 
ACID from SULPHUR, for making SULPHATE OF 
AMMONIA of high-quality and good colour. Delivery 
in our own Railway Tank-Wagons or Carboys. Highest 
references andall particulars supplied on application, 


ORTER & CO., Gowts Bridge Works, 


LINCOLN, Engineers, Ironfounders, and Contrac- 
tors for the erection of Gas-Works for Towns, Villages, 
Mansions, Manufactories, Collieries, and Isolated 
Buildings at home and abroad. Manufacturers of 
Retorts and Fittings, Condensers, Scrubbers, Purifiers, 
Valves, &c.; also of Girders, Wrought and Cast Iron 
Tanks, Iron Roofs, &c. 

Telegraphic Address: '' PortER Lincoun,” 
[For Illustrated Advertisement, see Sept. 6, p. 553.] 


AS CARBON Wanted, not less than 
4-Ton Loads. 
Apply to the Barmineton Carson Company, Sowerby 
Bridge, Yorxs. 


SULPHATE OF AMMONIA SATURATORS. 
J sEPH TAYLOR & CO., Chemical 


Plumbers, &c., and Makers of every description of 
Solid Plate Lead and Timber Cased Saturators, &c., 
CENTRAL PiumBING Works, Town SQuaReE, 
Botton, Special attention to Repairs. 

Before placing Orders, please write for Estimate, 

Telegraphic Address: “SatuRAToRS, Bouton.” 




















SULPHURIC ACID for Sale. 


BRoTHERTON AND Co., Chemical Manuf \ 
Works; BIRMINGHAM, Lzzps, and “wee 





(4s TAR wanted. 
BRoTHERTON AND Co., Tar Distillers. 
Works: Biaminexam, LEEDS, and WAKEFIELD, 





GAS PURIFICATION, 


OXIDE OF IRON BOG ORE, 


ALE & CO.’S Oxide of uniform quality. 
SPECIAL FIRE CEMENT, OXIDE PAINTS, 
OILS, SULPHURIC ACID, &c. 
120 and 121, Neweate Street, Lonron, E,C. 
Telegrams: ‘ Bocorze, Lonpon,” 


PENT OXIDE wanted. 


BROTHERTON AND Co., Chemical Manufacturers. 
Works: BirmincHam, Lexps,and WAKEFIELD, 


ENRICH YOUR GAS 


WITH 
CHEAP BENZOL. 
T to-day’s Price of Benzol, Illuminating 


POWER cost less than a HALFPENNY PER 
CANDLE. 
Apply to SADLER AND Co., MIDDLESBROUGH. 































AMMONIACAL LIQUOR wanted. 
BROTHERTON AND Co., Ammonia Distillers. 
Works: BramineHam, Leeps, and WAKEFIELD, 


OHN RILEY & SONS, Chemical Manu- 

facturers, Hapton, near Accrington, are MAKERS 

of SULPHURIC ACID, from Brimstone, for Sulphate 

of Ammonia Making. Highest percentage of Sulphate 

of Ammonia obtained from the use of this Vitriol. 
References given to Gas Companies. 


HYDRATED OXIDE OF IRON. 
PREPARED from pure Iron. 


Two or three times as rich as Bog Ore, 
Strong action on Sulphuretted Hydrogen. 
~*~ be een alone, but will increase activity of other 
xides. 
Less than half the price of Bog Ore, 
Can be lent on hire. 
Write for tabulated results. 
Reap Houbipay anD Sons, Limitep, HUDDERSFIELD 
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TO GAS AND WATER OFFICIALS, 


G PECIALLY favourable terms for Cycles, 
First-Class Workmanship and Material guaranteed. 
Art Catalogue post free. 

MeE.rose CycLE Company, CovENtTRY. 





IMPORTANT. 


REPAIR your old Retorts with Patent 

STICKFAST FIRE CEMENT. Unequalled for 
a Inclines. Estimates for all kinds of Retort- 
ettings. 


Write CrowrHER, Retort Setter, and Sole Maker of 
Stickfast Fire Cement, Manor Street, HUDDERSFIELD. 





SPECIAL PAINT FOR GAS-WORKS. 


OHN E. WILLIAMS AND CO., 
VICTORIA PAINT WORKS, 
MANCHESTER. 

Telegrams: ‘ ENAMEL.” National Telephone 1769. 





CANNEL, COAL, ETC. 
OHN ROMANS & SON, EDINBURGH, 
Gas Engineers, supply all the most approved 
SCOTTISH CANNELS; also FIRE-CLAY GOODS, 
CAST-IRON PIPES, and other APPARATUS for 
GAS and WATER WORKS. 
Prices, &e., will be forwarded on application to 
No. 80, St. ANDREW SQuARE, EDINBURGH, 8 
Newton GRANGE, NEWBATTLE, DALKEITH, } OOTLARD. 


PATENTS FOR INVENTIONS. 
C. CHAPMAN, M.I.M.E., and Fel. 


e Chartered Inst. Patent Agents. ADVICE ON 
ALL MATTERS CONNECTED WITH ABOVE, 
Information and Handbook on application. 
70, Coancery Lanz, Lonpon, W.C, 


GAS-FITTER is desirous of obtaining 
a Situation in the Automatic House-Fitting 
Department. Willing to assist in General Fittings. 
Good Testimonials. 
Address Yates, Whitehall Street, AYLESBURY. 
vi OROUGHLY qualified and ex- 
perienced ENGINEER and MANAGER desires 
similar appointment, with or without Secretarial duties. 
Highest references. Satisfactory reasons for changing. 


Address No. 3114, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 


WANTED, a Situation as Working 
MANAGER in a small Gas-Works. Twenty 
years’ Experience in the Manufacture and Distribution 
of Coal Gas from the Retort to the Burner, including 
Index Taking and Mechanical Repairs. Good Refer- 
ences. 

Apply, by letter, to No. 8136, care of Mr. King, 
11, Bolt Court, FLeet Street, E.C, 


WANTED, a Youth of about 18 years of 
age asa CLERK, by the Chigwell, Loughton, 
and Woodford Gas Company, Woodford. He must be 
quick and correct in Accounts, and a good Writer. 
Salary £1 per week. . 

Apply, by letter only, to the SicreTary, at the 
Works. 


WANTED, at once, a steady reliable 
Manas STOKER. Used to Shovel Charging, 
and understand Engine and Exhauster, Permanent 
Situation. Wages 25s. per week. 

Apply to the MAnaGeR, Gas- Works, BexuHILL-on-Sza. 




















WVANTED by the Bexhill Water and 
Gas Company, a steady and competent young 
Man as METER INSPECTOR and COLLECTOR. 
a aa Situation. Wages to commence, 25s, per 
week, 

Apply, with References, to Mr. F. Russeit, Gas 
Office, BEXHILL-ON-SEA. 





WANTED. a Stoker (Regenerative Fur- 
naces). Wages, 31s. 6d. 
Apply, with References, to the ManacERr, Gas-Works, 
CARNARVON. 





SUB-MANAGER. 
ANTED, shortly, for a Gas-Works in 
Ireland, a thoroughly competent and reliable 
Man as SUB-MANAGER, who will be required to take 
entire responsibility in the Manager’s absence. 

He must be well up in Carbonizing and Distributing 
Departments, and have had some Mechanical ex- 
perience. He will be required to reside on the Premises. 
House, Coal, and Gas free. 

Apply, by letter, stating Age, Practical Knowledge, 
and Salary required, with copies of two recent Testi- 
monials, to No. 3132, care of Mr. King, 11, Bolt Court, 
FLeet StTrEET, B.C. 


MERTHYR TYDFIL GAS COMPANY. 
WANTED, a competent young Man as 
INSPECTOR OF METERS and ASSISTANT 
CLERK in the Gas-Fittings Department. Wages, 25s. 
per week. 
Applications, in own handwriting, stating Age, where 
last employed, and enclosing copies only of three recent 
Testimonials as to Character, &c., to be addressed to the 


undersigned not later than Wednesday, the 5th of 
October prox. 





Joun L. CockER, 
Secretary and General Manager. 
Gas Office and Works, Merthyr Tydfil, 
Glamorganshire, Sept. 10, 1898. 





SECRETARY WANTED, 
HE Directors ofthe Sheppy Gas Com- 


pany are desirous of receiving APPLICATIONS 
from duly qualified persons, to undertake the duties of 
SECRETARY in December next. The Salary will be 
£200 per annum, without Residence. The applicant 
must be between 30-and 40 years of age, and have a 
good ee of up-to-date Gas Business, including 
Prepayment Meters, Stoves, Ranges, and General 
Fittings, on sale or hire, as well as regular Secretarial 
Work. He will have the assistance of a thoroughly good 
Assistant and Collector, who resides atthe Office. One 
previously engaged under a Provincial Company will 
be preferred. 

Applications in own writing to be addressed to the 
Chairman, Gas Office, 2, Trinity Road, Sheerness-on- 
Sea, endorsed “Secretaryship,” snd be delivered not 
later than the first morning delivery on Wednesday, 
the 12th of October next. 

By order, 
A. W. Marks, 
Secretary. 
Gas Company’s Office, Sheerness-on-Sea, 
Sept. 14, 1898, 


BOROUGH OF PLYMOUTH. 


[HE Corporation are prepared to receive 

APPLICATIONS from suitable persons for the 
position of FOREMAN, who will be required to take 
charge of the Street Gas Lighting of the Borough 
under the direction of the Borough Engineer. 

The person appointed must be competent to Test all 
Burners and Governors and the Illuminating Power of 
the Gas by means of the Photometer. 

Applicants, in applying, must state their Age and 
full Particulars of past Experience and present Em- 
ployment. 

Applications, accompanied by copies of not more 
than three recent Testimonials, to be forwarded to me 
not later than the Ist of October, endorsed “ Foreman.” 

Canvassing Members of the Council either directly 
or indirectly will be deemed a disqualification, 

The Salary will be £2 5s. a week. 

JAMES Paton, 
Borough Engineer and Surveyor. 
Municipal Offices, Plymouth, 
Sept. 20, 1898. 


ANTED, Carbon in 4 Ton Lots, or 
more; alsoOIL CARBON. 
State Price, f.o.r. at nearest Station, to No. 8031, care 
of Mr. King, 11, Bolt Court, FLEET STREET, E.C. 











WORKIN G Foreman wanted for Gas- 
Works, making 40 millions, near London. Able 
and willing to undertake any manual employment on 
Works or in District, Must be a good Blacksmith, 
Wages 36s. per week. 

Apply, with Testimonials, to No. 8137, care of Mr. 
King, 11, Bolt Court, Fuzet Street, E.C, 


(ASHOLDER for Sale, 100 ft. diameter 


by 20 ft. deep, in good working condition. Can 
be seen working up to the middle of October at the 
Gas-Works, Ramsgate. 
on Son, & Co., Lrp., Gas Engineers, Hunslet, 
EEDS. 


G45 PLANT for Sale—I can always offer 

NEW and SECOND-HAND GAS APPARATUS, 
including Retorts and Fittings, Condensers, Exhausters, 
Scrubbers, Washers, Purifiers, Gasholders, Tanks, 
Valves, Connections, &c. Also a few COMPLETE 
WORKS. Compare Prices and Particulars before 
ordering elsewhere. 

J.F. BLAKELEY, Gas Bngineer, Ravensthorpe, YoRES. 











OR SALE—One Station Meter (3-inch 
Inlet and Outlet, connection to Bye-Pass 4 inch), 

in good working order; one HYDRAULIC MAIN, U, 
18-inch, 6 ft. 9 in. long; five ARCH-PIPES and DIPS, 
omy four MOUTHPIECES, 15-inch, round, with 


Address F, M. Mavxpon, Secretary, Gas Company, 
MANNINGTREE, 


GAS-WORKS, GRINGLEY-ON-THE-HILL, 

T 0 BE SOLD, Privately—A small 

COUNTRY GAS-WORKS in good Condition— 
comprising Machinery, Mains, Services, Meters, &c. 
Also two newly-builé COTTAGES and Gardens on the 
Site, and sufficient Ground for large Coal-Yard, or two 
more Cottages. This is a fiist-rate opening for a Smith 
or Plumber. 


For Particulars apply to H. & F. Bamery, Gas Engi- 
neers, East RETFORD. 


GREAT GRIMSBY GAS COMPANY, 


. SURPLUS TAR. 
ur Directors of the above Company 
are open to receive TENDERS for the purchase 
of their surplus 1T'AR, delivered on Rail in Purchaser’s 
Tanks, for One Year ending 30th of September, 1899. 
Sealed Tenders to be sent to the undersigned on or 
before Monday, the 3rd of October next. 
JAS. BROADHEAD, Manager. 
Gas-Works, Great Grimsby, 
Sept. 25, 1898. 


RAMSGATE CORPORATION, 
(Gas AND WATER DEPARTMENT.) 


HE following required: 
250 12-feet lengths of 12-inch GAS-PIPES. 
10 Tons ORDINARY SPECIALS, various diameters 

Tenders to be sent in not later than Sept. 80, ad- 
dressed to the Chairman of the Gas and Water Com- 
mittee, Hardres Street, Ramsgate. 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

Full Particulars on application to William A. Valon, 


Engineer, 
W. A. Hupsarp, Town Clerk, 


RADCLIFFE AND PILKINGTON GAS COMPANY, 


_ TO TAR DISTILLERS, ae 
Pus Directors of this Company invite 
TENDERS for the purchase of 720 Tons of the 
surplus TAR to be produced at their Works in’ Rad- 
cliffe during the Twelve Months commencing the Ist 
day of November next, 

Particulars may be obtained from the undersigned, 
to whom endorsed Tenders must be delivered not later 
than Tuesday, the 4th of October. 

Jas. BRADDOCK, 
Manager and Secretary. 














Gas-Works, Radcliffe, 
Sept. 24, 1898, 





GWYNNE & BEALE’S 


PATENT 


GAS-EXHAUSTERS ann STEAM-ENGINES 


FOR FULL PARTICULARS, APPLY TO THE MAKERS: 


GWYNNE & CoO., 


Telegrams: 
“GWYNNEGRAM, LONDON.” 


HYDRAULIC AND GAS ENGINEERS 


Telephone 
No. 95 Holborn. 


(Late Essex Street Works, Victoria Embankment, London), 


BROOKE STREET WORKS, HOLBORN, LONDON, E.C. 
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SALES BY AUCTION OF GAS AND WATER 
STOCKS AND SHARES, 


ME: ALFRED RICHARDS begs to 
notify that his AUCTIONS of STOCKS and 
SHARES in London, Suburban, and Provincial Gas 
and Water Companies are held MONTHLY, at the 
Mart, Tokenhouse Yard, E.C. = i vce 

He also undertakes the issuing by Auction ‘of Gas 
and Water Stocks and Shares under Parliamentary 
Powers. A : f 

Terms for issuing such Capital, and also for including 
Gas and Water Stocks and Shares in ene ee 
Sales, can be oktained on application at . Alfred 
Richards’s Offices, 18, Finspury Crrcvs, E.C. 





By order of the Directors of the 
ALLIANCE AND DUBLIN CONSUMERS’ GAS 
COMPANY, 


£22,900 FOUR PER CENT. 
PERPETUAL DEBENTURE STOCK, 
Offering to Trustees and others an Investment of the 
highest class. 


ME. ALFRED RICHARDS will Sell 
THE ABOVE BY AUCTION, at the Mart, 
Tokenhouse Yard, London, E.C., on Tuesday, Oct. 18, 
1898, at Two o’clock precisely, in Lots. 
Particulars at the HEAD OFFICES OF THE ComPANY, in 
D‘Olier Street, Dunnin; and of the AUCTIONEER, 
18, Finsbury Circus, Lonpon, E.C. 


By order of the Directors of the 
_ PLYMOUTH AND STONEHOUSE GASLIGHT 
AND COKE COMPANY, 


R. ALFRED RICHARDS will Sell 
BY AUCTION, at the Mart, E.C., on Tuesday, 
Oct. 18, at Two o’clock, in Lots, 
£10,000 OF ORDINARY STOCK 


OF THE 
PLYMOUTH AND STONEHOUSE GASLIGHT 
AND COKE COMPANY, 
Ranking for a Standard Dividend of 5 per cent., subject 
to the Sliding-Scale; the last Dividend on similar Stock 
in the Company having been at the rate of 63 per cent. 
Particulars may be obtained at the Company’s 
Orrices, 1, Athenzeum Terrace, PLymourn; and of the 
AUCTIONEER, 18, FinsBury Crrcus, E.C. 








By order of the Directors of the 
SOUTHEND WATER-WORKS COMPANY. 


R. ALFRED RICHARDS will Sell 
BY AUCTION, at the Mart, E.C., on Tuesday, 
Oct. 18, at Two o’clock, in Lots, 
509 £10 SHARES 
(issued as fully paid) in the above Undertaking, ranking 
for a Maximum Dividend of 7 per cent.; the last Divi- 
dend on similar Shares having been 53 per cent. 
Particulars of the AUCTIONEER, 18, FINSBURY 
Crecus, E.C, 


By order of the Executors of the late G. E. Wood, Esq. 
339 £10 SHARES IN THE 
HAMPTON COURT GAS COMPANY 
AND THE 
WALTON-ON-THAMES AND WEYBRIDGE GAS 
COMPANY, 

ME: ALFRED RICHARDS will Sell 

THE ABOVE BY AUCTION, at the Mart, E.C., 
on Tuesday, Oct. 18, at Two o’clock precisely, in Lots. 


Particulars of the AvcTrIONEER, 18, FINSBURY 
Circus, E.C. 








Now Ready, Crown 4to., Price 3s. 6d. 


GASHOLDER AND TANK 


(Of One Million Cubic Feet Capacity) 


AT THE 
SUTTON GAS-WORKS, 
Designed and carried out by 
F. SOUTHWELL CRIPPS, Assoc.M.Inst.C.E., 


MEMBER OF THE INSTITUTION oF GAs ENGINEERS, 
MEMBER OF THE SOCIETY OF ARTS, 
ConsuLTING ENGINEER. 


EMBRACING NOTES CN GASHOLDER 
CONSTRUCTION GENERALLY. 


REPRINT OF A SERIES OF ARTICLES IN THE “ JOURNAL OF 
Gas LicHTING,” &., WITH THE ACCOMPANYING PLATES, 








Other Works by the same Author, 
The Guide-Framing of Gasholders, and 
Strains on other StructuresinGas-Works 6s. 04. 
Gasholders With or Without Guide-Fram- 
ing: A Discussion; and Literature on 
Gasholder Construction . ° ° + 4s. Od. 
Flow of Gas, and Proportioning Gas-Mains 1s, Cd. 





PUBLISHED BY 
WALTER KING, 11, Bott Court, FLEET Street, E.C, 


UNEQUALLED. 
Gas Companies are solicited to try Samples of the 


MIRFIELD 
BLACK BED GAS COAL. 


Prices and Analysis on application, 


MIRFIELD (GAS-COAL) COLLIERY COMPY: 
RAYVENSTHORPE, near DEWSBURY. 





NOW READY. 


Foolscap 4to, pp. 535, with 239 Illustrations 
and Steel Plate Engraving (as Frontispiece) of 
Wittum Murvoca, Jnventor of Gas Lighting. 
Morocco Gilt, 21s.; Roan Gilt, 18s. 


THE SIXTH (AND CENTENARY) EDITION 
OF THE 


HANDBOOK 


GAS ENGINEERS 
ND JNNAGERS 


THOMAS NEWBIGGING, 
M.Inst.C.E. 





This Edition of the ‘‘ Handbook for Gas 
Engineers and Managers ” is a great improve- 
ment on all previous editions. Much of the 
text has been re-written, in order to keep 
the work abreast of the constant advances 
that are being made in the Gas Industry. 
About fifty additional Illustrations are given; 
and a Steel-Plate Engraving of William 
Murdoch, the Inventor of Gas Lighting. 





PRINCIPAL CONTENTS. 


Introduction; Chief Kinds of Coal; Analyses of Coals 
and Cannels; Storage of Coal; Spontaneous Igni- 
tion of Coal; Gases Occluded in Coal; Testing of 
Coal for its Producing Qualities; Gas Production; 
Retort-House; Inclined or Sloping Retorts; Retort- 
Stack; Retorts; Retort-Settings; Regenerative 
System of Heating Retorts; Flues and Draught; 
Analysis of Furnace Gases; Retort - Bench 
Mountings; Hydrocarbon and other Gases and 
Vapours; Retort-House Tools and Appliances; 
Machine Charging and Drawing; Condensation; 
Naphthalene; Condensers; Exhausters; Steam 
Engines and Boilers; Washers; Tower Scrubbers, 
Washer-Scrubbers; Bye-Pass Mains and Valves; 
Tar and Liquor Wells and Tanks; Purification; 
Purifying-House; Purifiers; Limestones and 
Lime Burning; Station Meter and other In- 
dicating and Recording Apparatus; Gasholder 
Tanks; Gasholders; Governors; Main-Pipes; 
Main-Pipe Joints; Wrought-Iron and Steel 
Main-Pipes; Laying of Main-Pipes; Discharge 
of Gas through Main-Pipes; Service - Pipes 
and Fittings; Public Lighting; Consumers’ Gas- 
Meters; Testing-Meters; Internal Fittings; Gas 
Testing Appliances and Methods; Tests for Im- 
purities ; Illuminating Power; The Aerorthometer; 
Foreign and other (proposed) Home Standards of 
Light; Jet Photometers; Specific Gravity of Gas; 
Enrichment of Coal Gas; Public Illuminations; 
Coloured Fires; Illumination Devices; Use of Gas 
for Purposes other than Lighting; Residual Pro- 
ducts; Coal Tar; Ammoniacal Liquor; Sulphur 
Recovery; Coal Products; Elementary Sub- 
stances; Chemical and other Memoranda; 
The Gas Industry; Cost of Gas-Works; Mis- 
cellaneous; Bricks and Brickwork; Mortar and 
Concrete; Iron, Steel, and other Metals; Velo- 
city and Force of the Wind; Office Memoranda; 
Epitome of Mensuration; Arithmetical and Alge- 
braical Signs; Multipliers; Table of Diameters, 
Circumferences, Areas of Circles and Sides of 
Equal Squares; Weights and Measures; French 
Weights and Measures—Decimal System ; Money 
Tables. 





LonpDon : 
WALTER KING, 11, BOLT COURT, 


LEIGH URBAN DISTRICT COUNCIL. 


(Gas DEPARTMENT.) 


» HE Gas Committee of the above 
Council are prepared to receive TENDERS for 
the carrying out of various Works in connection with 
the alterations of a Bench of Inclined Retorts. 
Plans and Copies of Specification, with Terms and 
Conditions of Tender, may be obtained at the Office of 
the Engineer, Mr. John Foster, Gas-Works, Leigh, 
Lancashire, on and after Thursday, the 29th of Sep- 
tember, 1898, on payment of Three Guineas, which sum 
will be returned on receipt of a bond fide Tender. — 

Sealed Tenders, endorsed “Tender for Inclined 
Retorts,” must be addressed to me at the Town Hall, 
Leigh, and delivered on or before Twelve o’clock noon 
on Friday, the 14th day of October, 1898. 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

By order, 
PEREGRINE THOMAS, 
Clerk and Solicitor. 
Town Hall, Leigh, Lancs., 
Sept. 22, 1898. 


COMMERCIAL GAS COMPANY, 
HE Directors of the Commercial Gas 
Company are prepared to receive TENDERS for 
the surplus BREEZE produced at their several Works 
for the Twelve Months ending the 30th of Sept., 1899. 
The quantities are estimated to be as under, but the 
same cannot be guaranteed, and may be more or less ; 
At the Stepney Works on the Regent’s Canal— 
1500 chaldrons (of 48 bushels) of Fine Coke 
Breeze, and 
1500 chaldrons (of 48 bushels) of Rough Pan 
Breeze. 
At the Wapping Works, on the River Thames— 
2000 chaldrons (of 48 bushels) of Fine Coke 
Breeze, and 
2000 cha'drons (of 48 bushels) of Rough Pan 
Breeze. 
At the Poplar Works, in Bow Creek (free waterway)— 
4000 chaldrons (of 48 bushels) of Fine Coke 





Breeze, and 
4000 chaldrons (of 48 bushels) of Rough Pan 
Breeze. 


The Tenders may be for the whole or for one or more 
Works separately. 

The Contractors must give security to remove the 
Breeze as it accumulates, to pay for the same monthly, 
and generally for the due falfilment of the Contract. 

The Form of Agreement to be signed can be seen at 
the Company’s Offices. 

Tenders, sealed and endorsed “ Tender for Breeze,” 
to be delivered here not later than the 6th of October 
prox. 

The Directors reserve to themselves the right to 
accept any Tender in part or in whole, and do not bind 
themselves to accept the highest or any Tender. 


Commercial Gas- Works, Stepney, E., 
Sept. 16, 1898, 





KING’S LYNN GAS COMPANY. 

Issue of £1000 PREFERENCE FOUR PER CENT, 
STOCK, under the King’s Lynn Gas Order, 1888, 
confirmed by the Gas Orders Confirmation (No. 2) 
Act, 1888, and £6400 PREFERENCE FOUR PER 
CENT. STOCK, under the King’s Lynn Gas Order, 
1898, confirmed by the Gas Orders Confirmation 
(No. 1) Act, 1898. 


Notice is Hereby Given, that, on the 

8th of October, 1898, the Directors will receive 
TENDERS for the purchase of the ABOVE STOCK in 
74 Lots of £100 each. 

Printed Conditions and Forms of Tender may be had 
on application, by post or otherwise, to the Manager, 
Gas- Works, King’s Lynn, or to the undersigned, 

By order, 
J. J. CovLTon 
F, H., PartripGe 


} Clerks, 
King’s Lynn, Sept. 6, 1898. 





THE Acetylene Illuminating Company, 
Limited, 63, Queen Victoria Street, London, E.C., 
GIVE NOTICE that they hold the BRITISH PATENT 
RIGHTS for the MANUFACTURE OF CALCIUM 
CARBIDE by means of the electric furnace, that they 
are bringing an action against the Midland Acetylene 
(Parent) Syndicate, Limited, to restrain them from so 
manufacturing that product, and that they intend in 
the future to bring actions against all infringers of 
these Patents and all purchasers or users of Carbide of 
Calcium made in infringement of the same, 





JAMES OAKES & CO. 


ALFRETON IRON-WORKS, DERBYSHIRE, 


AND 
Wenlock Iron Wharf, 21 & 22, Wharf Road, 
CITY ROAD, LONDON, N., 


Manufacture and keep in Stock at their Works 
(also large stock in London) 

PIPES and CONNECTIONS, 13 to 48 inches 
in diameter, and make and erect to order RE- 
TORTS, PURIFIERS and TANKS, with or 
without planed joints, COLUMNS, GIRDERS, 
SPECIAL CASTINGS, &c., required by Gas, 
Water, Railway, Telegraph, Chemical, Colliery, 
and other Companies. 

Notr.— Makers of HORSLEY’S PATENT 
SYPHONS. These are cast in one piece, without 
Chaplets; doing away with Bolts, Nuts and 








FLEET STREET, E.C. 


Covers, and rendering Leakase impossible. 
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HEATHCOTE GAS COAL, 


Rich in Illuminating Power and Yield of Gas. 
Above the Average in Weight and Quality 
of Coke. 

Maintains a High Standard in Residuals. 


THE GRASSMOOR CO,, Lo. 


CHESTERFIELD. 


BOLDON GAS COALS, 


ANALYSIS. 

ton, . 10,500 Oubic Feet. 
» 16°9 Oandles. 
ee 66°7 Coke. 
as 0°86 Sulg hur, 
pick 2°04 














Yield of Gas 
lumi 





For Briees, on iach to 


W. H. PARKINSON, 
THE HARTON COAL CO., LTD., 


NEWCASTLE-ON-TYNE. 


Telegraphic Address: ‘‘ PARKINSON NEWCASTLE.” 


THOMAS TURTON 
AND SONS, Limiten, 


SHEAF WORKS, SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS, 


STEEL OF ALL DESCRIPTIONS. 


BOREW STOCKS, TAPS AND DIES, 
SPANNERS, RATCHET BRACES, LIFTING JACKE, 
ANVILS, VICHS, 

AND ENGINEERS’ TOOLS GENERALLY, 
Lownpow Orricz: 
CANNON STREET, 


HOLMSIDE 


GAS COALS. 


Present Daily Produce over 5000 Tons. 


Latest Analysis—By CHARLES PHILLIPS, Gas 
Examiner to Rotherham Corporation 
Yield of Gas per Ton . - 11,205 Cubic Feet. 
Illuminating Power 16, Stand. Sperm. Candl. 
Coke (of good & oo quality) 133 Cwt. per Ton. 
Sulphur . . . . Alittle over 1 per Cent. 
Ash. . . « Under 1 per Cent. 
Ter. . "163 Ibs. (Avoir.) per Ton. 
Ammoniacal Liquor 103 lbs. (Avoir.) per Ton. 
HOLMSIDE GAS COALS are supplied to the 
largest Gus Companies in England and on the 
European Continent ; London alone consuming 
about half the produce. 


SOUTH MOOR 
PELTON GAS COALS. 


Present Daily Produce available 3000 Tons. 

Of equal quality to the ‘‘Holmside’’ Coal, and 
also very largely used by many Gas Companies at 
Home and Abroad. 

Both descriptions are shipped at Tyne Docks, 
and Dunston Staiths, River Tyne, also at North 
and South Docks, Sunderland. 

These Coals may be bought through the 
Principal Merchants in England, or direct from 


MR. MARK ARCHER, 


HOLMSIDE & SOUTH MOOR OFFICES, 
NEWCASTLE-UPON-TYNE. 





90, =E.c. 








[ONDONDERRY (AS ((OALS 


FROM THE 


MARQUIS OF LONDONDERRY’S 
COLLIERIES, 


COUNTY OF DURHAM. 


Available output up to 5000 tons per day. 
Yield of Gas 11,000 cubic feet per ton of 
Coal as per analysis by 
Mr. John Pattinson, F.C.S., F.LS8, 


For PRrious AND PARTICULARS, APPLY 70 
S. J. DITCHFIELD, 
SEAHAM HARBOUR, COUNTY OF DURHAM. 








GAS PURIFICATION BY 
HYDRATED OXIDE. 
THIS Material is of full Strength, and Exceptional 
Activity. It is specially prepared to minimize 
Back-Pressure; and will be supplied on Hire, or Sold, 
on the most favourable Terms, 

SPENT OXIDES containing Blue, also CRUDE 
FERRO-CYANIDE PRODUCTS, either PUR- 
CHASED or EXCHANGED for FRESH OXIDE. 

MANCHESTER OXIDE COMPANY, LTD,, 
CANAL 8T., MILES PLATTING, MANCHESTER, 





THORNLEY GAS GOALS 


WEARDALE TRON & GOAL Co, Lo. 
THORNLEY AND WHEATLEY HILL OOLLIERIES. 


Analysis made by 
Messrs. J. & H. 8. PATTINSON, May 28, 1895, 
Yield of Gas per Ton . . 10,500 Oub. Ft. 
Illuminating Power . . 16°9 Candles. 
Coke (of good quality). . 67:5 per Cent, 
Sulphur . O58 ,, 
Aan. 6 6.0 «© 6 « «© BO 


For Price, &c., apply to the 


WEARDALE IRON & COAL Go.,Lo. 


QUAYSIDE, NEWCASTLE-ON-TYNE. 


INCANDESCENT 
GAS LIGHTING 


Has now gained a complete and final 
Victory over its last and greatest Enemy 


VIBRATION, 
BY MEANS OF 
CLAY’S PATENT 
SrLocks-PROOF 


Incandescent Burner Fittings 


Of which full Particulars may be had 
from 


CLAY & WALMSLEY, 


BOLTON, ENGLAND. 
Telegrams: “CLAYS, BOLTON.” 


See “Journat or Gas Licutine,” 
July 7, 1896, p. 19, and Dee, 21, 1897, p. 1865. 





London Representatives: H.Greene & Sons, Ltd., 
153 & 155, Cannon Street, E.C, 





AUTOMATIC METER REGISTER 


The Meter Life Book specially adapted, and 
revised for “ Slot’? Meter Registration by 

ROBERT P. KEYS. 

In sizes to record 1000 Meters, with 

Index, Half Bound oe 

To record 500 Meters £115 0 

To record 250 Meters £111 6 

The only Easy System yet projected. 


£2 2 0 


PUBLISHED BY 


Watrer Kina, 11, Bolt Court, Fleet Street, E.C. 


HEBBURN MAIN GAS COALS. 


Yield of Gasper ton ......» » 10,500 cub. ft. 
Illuminating Power ......- 16°4 candles. 
Coke. gino siete bis 6 eve 601 c1Ge DRE GORE 


For Prices, f.0.b. Ship or Delivered by Rall, 
apply toe 


THE WALLSEND & HEBBURN COAL COMPANY, LTD. 
B Lombard Street, 


BEWCASTLE-ON-TYHE, 
W. RICHARDSON, Fitter. 


WELDON Mup 
GAS PURIFICATION, 


For use in the 
RECOVERY OF SULPHOR, 
ALSO 
Removal of last Traces of SULPHURETTED 
HYDROGEN in catch position. 


Full Particulars on application to the Patentees: 


GAS DESULPHURIZATION (0., 


— LIMITED, 


1, FENCHURCH AVENUE, LONDON, E.C. 


Awarded HIGHEST MEDAL and DIPLOMA 
at the Newoastle-on-Tyne Royal Mining 
and Industrial Exhibition, 1887, 
for 


CANNEL & COAL. 














BOG HEAD 
CANNEL. 


18,155 cub. ft. 
38°22 candles 
1,301'88 Ibs, 


Yield of Gas per ton 
Illuminating Power 
Coke perton .« = 


EAST PONTOP 
GAS COAL. 


10,500 cub. ft. 


Yield of Gas per ton . 
Illuminating Power . 178 candles, 
Coke +» » ws wo 70 per cent. 


SOUTH PELAW MAIN 
GAS COAL. 


10,500 cub. ft. 
16°8 candles, 
78'1 per cent. 


Yield of Gas per ton 
Illuminating Power 
Coke a t ‘ ‘ ' 


For Prices and complete Analysis, apply to 


THOS. W. DANCE & SONS, 


CoaL Owners, NEWOCASTLE-ON-TYNE; 
OR 


E. FOSTER & CO., 


21, JOHN STREET, ADELPHI, LONDON, W.C. 
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TROTTER, HAINES, & CORBETT, 


Brettell’s Eatate 


FIRE-CLAY & BRICK WORKS, 
STOURBRIDGE, 
Manufacturers of GAS-RETORTS, GLASSHOUSE 


FURNACE & BLAST-FURNACE BRIOKS, LUMPS, 
TILES, and every description of FIRE- BRICKS, 


Proprietors of 
BEST GLASSHOUSE POT & CRUCIBLE OLAY. 
Surments PROMPTLY AND CAREFULLY EXECUTED, 


Lonpon Orrice: R. Curn, 84, Onp Broad 8r., B.C. 


NEWBATTLE CANNEL. 


Highest Results in Gas, & Excellent Coke. 








QUOTATIONS ON APPLICATION TO 


THE LOTHIAN COAL COMPANY, 


LIMITED, 


NEWBATTLE COLLIERIES, 
DALEEITH,N.B. 








“EVESON, 




















JUBES™ FIT ano * FTINGS 


Gijauc Kinds Wi) 


WRITE FOR PRICES 
STAFFORDSHIRE TUBE C°, BIRMINGHAM. 














THOMAS DUXBURY & CO., 


16, DEANSGATE, MANCHESTER. 


GAS ENGINEERS’ AGENTS AND CONTRACTORS FOR 
Meters, Fire-Clay Goods, Oxide of Iron, and all other 
Gas Apparatus. Retort Carbon purchased. 

Inquiries Solicited. 
“ a 


Telegrams: 
Telephone 1806. 





[anemark Goal CY 


LIMITED. 


LANEMARK GANNEL 
AND GAS COALS. 


Quotations and Analysis on Appli- 
cation to 


LANEMARK COLLIERY, 


NEW CUMNOCK, N.B. 














Shipping Ports: All the principal 
Scotch Ports. 





WOMBWELL MAIN COMPANY, Lp. 


BARNSLEY. 





APPLY 


BEST GAS COAL. 


ANALYSIS: 11,390 feet of 17-Candle Gas. Value in Sperm per ton, 686 lbs. 


By R. 0. PATERSON, C.E. 


WOMBWELL MAIN COMPANY, LIMITED, BARNSLEY. 


Telegrams: “ MAIN, WOMBWELL.” 





COA LL. 
THE BIRCHENWOOD COLLIERY COMPANY, Lo. 


KIDSGROVYE, 


STOKE-ON-TRENT. 


Produce very HIGH=CLASS COAL, and can supply on PROMPT and 


WALLSEND COAL. 

HARECASTLE— 
SEVEN-FEET BAMBURY. 
EIGHT-FEET BAMBURY. 


FAVOURABLE TERMS 
BEST BIRCHENWOOD. 


BEST BIRCHENWOOD COBBLES, 


LARGE WASHED NUTS. 


MEDIUM WASHED NUTS. 
Telegraphic Address; “‘ BIRCHENWOOD, KIDSGROVE, STOKE-ON-TRENT.” 


WASHED BEANS. 
WASHED PEARLS. 
FOUNDRY COKE. 
FURNACE COKE. 


Telephone No. 501. 





new *§ 
DESIGN 


42 MEDALS AWARDED. 
MANUFACTURERS OF GAS-ENGINES SINC 1878 
sooo 

Made and Sold by Ourselves. 













STOCKPORT” GAS-ENGINES, 


With Otto Cycle and our own Patented Improvemen ts 









SIMPLE IN EVERY DETAIL, 


J. E. H. ANDREW & CO., Ltp. 


REDDISH, near Stockport. 
~~. London Address: 80, QUEEN VICTORIA STREET, E.C. 
DEPOTS IN ALL THE PRINCIPAL TOWNS, 


All Sizes from 14 H.P. to 250 Brake H.P. 
SEND FOR LATEST PRICE LIST. 
The Greatest Brake H.P. given for the Smallest 











Gas Consumption. 
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‘“‘ Invaluable to those engaged in lighting or water works.”—ENGINEERING, 













Just Published. Twenty-Second Year of Issue. Revwised and Enlarged 


GAS AND ELECTRIC LIGHTING WORKS 
DIRECTORY AND STATISTICS, 


With List of Associations and Alphabetical List of Chairmen, Engineers, Managers, and Secretaries. 
Price, Cloth, 6s. Net. 


WATER-WORKS DIRECTORY AND STATISTICS, 


With List of Associations and Alphabetical List of Chairmen, Managers, Engineers, and Secretaries. 
Price, Cloth, Gs. Net. 


































NET. 





THE TWO VOLUMES IN 





ONE, 10s. 








LONDON: HAZELL, WATSON, & VINEY, LD., 1, CREED LANE, LUDGATE HILL. 


THE WIGAN GOAL & IRON 6O., LIM™: 


Are exclusive Owners of the well-known HAIGH HALL & KIRKLESS HALL J COAL COLLIERIES, 
and supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, &c. 


Midland District Ofte: PRINCE'S CHAMBERS, 6, CORPORATION STREET, BIRMINGHAM—Sole Agent : A. C. SCRIYENER. 


TELEGRAPHIC ADDRESS: “WIGAN BIRMINGHAM.” TeELePHone No. 200. 


London District Office: 6, STRAND, LONDON—C. PARKER & SOM, Sole Agents. ‘ 


TELEGRAPHIC ADDRESS: “ PARKER LONDON.” 


H. KIRKHAM & CO.S | 


Z Ineroven WASHER-SCRUBBERS 


















4m) \Ve guarantee every Machine to extract 20 per cent. more of the Impurities contained F | 
mg) in the crude Gas than may be required in the application for Tenders. Please defer Ee 
f Ordering until you have seen our Patent Washing Devices fitted in Patent Cages. 23 
Prices quoted for Washer-Scrubbers or for Renewals to all Machines of the Kirkham, Bi 
Hulett, and Chandler type. a 





M” fice: 885, MANSION HOUSE CHAMBERS, QUEEN VICTORIA STREBT, > 


LONDON, E.c. 


HUTCHINSON BROS. 


GAS ENGINEERS, &c. 
SPECIALITY. 


LEAD WORK FOR SULPHATE OF AMMONIA PLANTS. 


BEST QUALITY OF MATERIAL AND WORKMANSHIP. 


SATURATORS, all Lead, or Strong Sheet Lead, in Wood Casing, 


ACID TANKS, ELEVATORS, AND COCKS. LIQUOR AND LIME PUMPS OR INJECTORS. 
Liquor-Cocks, Gauge Fittings, and Safety-Valves in Cast Iron. 
HYDROMETERS, TEST-JARS (GLASS OR LEAD), COPPER SCOOPS, &c., &c, 


a IMPROVED LEAD-BURNING APPARATUS. 


LEAD BURNERS SENT OUT TO REPAIRS. 


Krom? aa FALCON WORKS, BARNSLEY. 


IMPROVED LEAD-BURNING APPARATUS, Telegrams : ‘‘ HUTCHINSON BROS., BARNSLEY.” 
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Gre BE JT. HALITG Hy, 
Rawen’s Lodge Fire-Brick Works, DEWSBU RY. 
Manufacturers of MACHINE-MADE RETORTS and 


fc j R E-K R : rH K S of the highest Quality, made from Fire-Clay of a most Superior and Refractory Character, 
suitable for GLASS-WORKS, GAS-WORKS, and BLAST-FURNACES. 


For Prices and Analysis, apply as abowe. 


LOCOMOTIVES 


LOCOMOTIVES of all Sizes and Gauges specially constructed for Main and Branch Lines 
Contractors, Docks, Gas-Works, Collieries, Iron-Works, Brick and Cement Works, &c. 
Locomotives of various Sizes always in Stock, ready for Immediate Delivery. 


Photographs, Specifications, and Prices on Application. 


*PECKETT & SONS, srrxsrox. 


Telegraphic Address: “PECKETT, BRISTOL.” 


raceam: RETORT-HOUSE, SETTINGS, & RAILWAY ......... 


“Robustaess,tondon.” IN COURSE OF ERECTION BY OUR OWN WORKMEN. No. 756 Bank. 


Plans, Estimates, and Specifications prepared and submitted. 


SNS | A SPECIALITY. 
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Special Facilities for] = * 
RECONSTRUCTING iy; 






INCLINED and 
GAS-WORKS. FLOOR-LEVEL 
snes SETTINGS 
CONDENSERS, with or without 
SCRUBBERS, REGENERATIVE 
or GENERATOR 
henteaieiinonen FURNACES, 
EXHAUSTERS, with or without 
TANKS, a IRONWORK. 
and every 7A COMPLETE 
REQUISITE. i ae RE-SETTING. 


a ive 


J.& H. ROBUS, Logincers and Contractors, 20, BUCKLERSBURY, LONDON, E.C. 


GASHOLDER TANKS AND MAIN LAYING. 


AUTOMATIC INSTALLATIONS 


CONTRACTS entered into with Gas Companies and Committees 
gior FITTING UP HOUSES ON THE COIN METER SYSTEM, 
Wand MAINTAINING INSTALLATIONS for any number of Years. 











Sole Agents for London and South of England for 
CLAY’S PATENT SHOCK-PROOF FITTINGS, 
which are the next best thing to UNBREAKABLE MANTLES. 





The lilustration shows the NEW “ST, ALBANS” LANTERN, fitted with the new Burner 
(w.thout Chimney), Clay’s Arti-vibration Coil, and the TALBOT PATENT TAP, many 
thousands of which are row in use. 


ll hh a hh hh ht hh ht a 


H. GREENE & SONS, Ltd. 


(Late HENRY GREENE & SONS), 
Gas Engineers and Lighting Contractors, Manufacturers, and Patentees, 
Show-Rooms: 153 & 155, CANNON STREET, LONDON BRIDGE, E.C. 
Works and Show-Rooms: 73, FARRINGDON ROAD, E.C. 


Three Minutes' walk from Farringdon Street Station, Metropolitan Railway. 
Telegrams: “ LUMINOSITY, LONDON.” Telephone: 5220, BANK. 
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§, CUTLER mo SONS, “5utan 
CARBURETTED WATER-GAS PLANT, 


ADOPTED AT 


HORNSEY. BUENOS AYRES. BEXHILL. 
HASTINGS. SOUTHALL. HORSHAM. 
SOUTHEND. PLYMOUTH. palace enn 
FOLKESTONE. HARROW. PLYMOUTH. |ORDERS. 


GASHOLDERS 


OF EVERY SIZE AND DESCRIPTION. 


CUTLER’S PATENT GUIDE-FRAMING FOR GASHOLDERS 


HAS BEEN ADOPTED FOR MANY IMPORTANT HOLDERS. 
IT IS STRONG AND CHEAP, AND REQUIRES NO PIERS FOR ITS SUPPORT. 


COAL UNLOADING 


AND 


CONVEYING MACHINERY. 

















. J. JENKINS & 00., LTD., RETFORD. 





2 
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Telephone No. 103. Telegraphic Address: “ELEVATOR, HASLINGDEN.” 


S.S. STOTT & CO.,, 


ENGINEERS, ASL) GRE. _ NR, MANCHESTER. | 








LIME AND OXIDE 
ELEVATORS & CONVEYORS. 


HIGH-CLASS 


STEAM-ENGINES 
up to 1000-Horse Power. 


a COAL AND COKE 
ELEVATORS & CONVEYORS. 
COAL AND COKE 
STORAGE PLANTS. 


COAL AND COKE BREAKERS. 


WHARF ELEVATORS 
FOR UNLOADING BARGES. 


_ 


ELEVATORS & CONVEYORS 
for BOILER-HOUSES. 


_ 


STAMPED AND RIVETED 
STEEL ELEVATOR BUCKETS. 


DETACHABLE CHAINS 
AND 
SPROCKET WHEELS. 


43 
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PUMPS, 


HORIZONTAL AND VERTICAL, 
SINGLE, DOUBLE, or 
THREE-THROW, for 
WATER-WORKS, &c. 


BEAM PUMPING-ENGINES. 


—_——_—_— 


AIR-COMPRESSORS. 


BELT PULLEYS, ROPE 
- PULLEYS, GEARING, &c., &c. 


Coke Elevator Loading Railway Waggons. 


peg gee pe 
Sie WINTRY, UES. pero erTNg 
































OF EVERY DESCRIPTION 
INCLINED, HORIZONTAL, 


REGENERATOR, GENERATOR, 
and DIRECT FIRED. 


SHALLOW REGENERATORS 
A SPECIALITY 


MANY INSTALLATIONS. 
EXCELLENT RESULTS OBTAINED. 




















RETORTS RE-SET. 


RETORT IRONWORK. 


COAL AND COKE-BREAKING 
AND CONVEYING MACHINERY. 


ROOFS, &c. 

















Engraved from a Photograph taken during Construction of our i, 
Shallow Regenerator Settings. 






BUILDINGS, 
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GEORGE A. CHAPMAN, 


Stock & Share Dealer, 


51, MOORGATE ST., LONDON, E.C. 


Dealer in every Description of Gas and Industrial 
Stocks. 


FOR WHOLESALE AND EXPORT TRADE ONLY. 
WE OFFER IN BEST QUALITY: 
Incandescent Mantles, transportable per 100 £1 15s. Od. 








” a not heated os a ee 
Union Burners, suitable forall Systems ,, ,, £3 Os. Od. 
Burners with Auer Top . . ore 

do. do. with bye-pass& chains ,, ,, £8 15s. Od. 
Magnesia Forks . ‘ : ee 2s. 6d. 


CHIMNEYS AT LOWEST MARKET PRICES. 


INCANDESCENT GAS-LIGHT COMPANY “UNION” 


BERLIN O., 2, An der Stadtbahn 2. 


OSLER, 
BIRMINGHAM. 


MANUFACTURERS mn 
OF GASELIERS + 
IN GLASS ano METAL. : 


WILLIAM INGHAM & SONS, 


Incorporated with the Leeds Fire-Olay Company, Lt¢., 













lowing advantages of their Retorts:— il 
Sy 1, Smooth interior, preventing adhesion of fy 


2 Carbon. ; 

W. ail 2. os can be made in one piece up to 10 feet Ali 
* i ong. 1 
Vtg al 8. Uniformity in thickness, ensuring equal /¥ l 
'} | Expansion and Contraction. 


< PATENT 


CHINE-MADE GAS-RRT 


FIRE-BRICKS, FIRE-CLAY, 


& FURNACE CEMENT. 











THE 


FURNACE FIRE-BRICK CO., LTD. 


(Late JAMES WHITE & CO.) 


Works: LONGCLIFFE, near WIRKSWORTH, DERBYSHIRE. 


MANUFACTURERS OF 
HIGH-CLASS FIRE-BRICKS, acknowledged to be the best 
obtainable for 


GAS, IRON, & CHEMICAL FURNACES, 


For Analysis and Prices, address— 


JAMES WHITE & CO., 
WIDNES, LANCASHIRE. 








THOMAS BUGDEN, 


Manufacturer ot 
Gas Bags for Mains, High Water-Boots, Miners’ Woollen 
Jackets, Delivery and Suction Hose, Leather Machine Bands, 
Diving and Wading Dresses, Waterproof Coats and Capes 
of every description, Iron Wheels and Rollers covered with 
India-rubber, Rubber Bags for Testing Drains. Stokers’ 
Mitts, from 14s. per dozen. 





SS SSS 


Gas-Bags for Mains. Miners’ Woollen Jackets. High Water-Boots 


71, GOSWELL ROAD, LONDON, E.C. 


ARROL-FOULIS 


Patent Automatic Machinery 
FOR 


DRAWING AND CHARGING 
GAS-RETORTS. 


Full Particulars may be obtained from the 
Sole Makers, 


SIR WILLIAM ARROL & CO., Limited, 


GLASGOW. 


[See Illustrated Advertisement, Sept. 6, p. 559.) 

















HAS SIA 
LIFTS, EACH 30 FT DEEP, 










&y 
Cc. HAS NO ROPES OR 
o” SPIRAL GUIDES. RA 
‘o) rks 
Yash KOS 











GIRDERS, ROOFS, & ALL KINDS OF 
STRUCTURAL IRONWORK. 
London Office: 60, QUEEN VICTORIA STREET, E.C. 


Telegraphic Addresses: ‘‘ GAS, LEEDS,” ‘* ECLARAGE, LONDON.” 














JAMES MILNE & SON, Loo. 
GAS ENGINEERS, 


MILTON HOUSE worRKs, EDINBURGH. 
LONDON. —— LEEDS. —— GLASGOW. 
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HARPER & MOORES, 
STOURBRIDGE. 


MANUFACTURERS OF 


BEST FIRE-BRICKS, GAS-RETORTS, 
LUMPS, TILES, AND ALL ARTICLES IN FIRE-CLAY. 
Proprietors of Best Glasshouse Pot, Crucible, and other Stourbridge Olays. 


MANUFACTURERS OF GLASSHOUSE POTS AND CRUCIBLES OF EVERY KIND. 
HSTABLISHED 1836, 


JOSEPH GLIFF & SONS, 


INCORPORATED I” 
THE LEEDS FIRE-CLAY COMPANY, Ltd. 


WORTLEY, LEEDS. 


LONDON Ozrices & Dxpérts: 


Baltic Wharf, Waterloo Bridge. 


WHARVES NOS, 2 & 4, INSIDE G.N, 
GOODS YARD, KING’S CROSS, N. 
























Have been made 
in large quantities 


LIVERPOOL: i a: Ban’ teal 
fe or 8 welve 
16, Lightbody Street. years; and during the 
LEEDS: whole of that time, have 















been in regular use at most 
of the largest Gas- Works in the 
Kingdom. They possess the ex- 
cellent quality of remaining as near 
stationary as possible under the varying 
conditions of their work—a quality which 


Queen Street. 


will be appreciated by all Gas Engineers and 
Managers. The generally expressed opinion is 
that these Retorts are the very best that are made. 


RETORTS CAREFULLY PACKED FOR EXPORT. 
Fire-Bricks, Lumps, Tiles, &c., &c., of every 





BOWENS Ltd. Successors, 
STOURBRIDGE. 


MANUFACTURERS OF 
BEST FIRE-BRICKS; INCLINED, HORIZONTAL, and 
SECTIONAL RETORTS; LUMPS, TILES, &c., of 
every description. 


Established i18s60. 


PATENT TWISTED TAPER 
RYMERS & TAPS. 


PAAPALBPS 
; These Patent Twisted Taper 











Rymers and Taps are the best 
ever made for Gas and Water 
Service Connections. A _ true 
| Hole and acorrect Thread can 
be assured. They are easy to 


than straight grooved Taps and 
Rymers. 


THOUSANDS ARE IN DAILY USE. 





Also SCREWING-MACHINES, ? 
STOCKS and DIES (with Patent 
Twisted Dies), PIPE-TONGS, | 

and other TOOLS. 








Apply for Prices and Particulars to 


JOHN RUSCOE, 
ALBION WORKS, HYDE, near MANCHESTER. 





description suitable for Gas-Works. 
ee: , SS ae ir \ 


~ ff KF V4 \ 











Telegraphic Address: “SCRUBBER, MANCHESTER.” 
National Telephone: Nos. 54 and 2296. 


SY Lb 


View of Top of Retort-Bench, containi 


Ltp., MA 







NCHESTER, 


iva 
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ng 484 Mouthpieces, showing Arch and Dip Pipes, Hydraulic and Foul Mains, &c., 
erected by R. & J. D., Ltd., at the Bradford Road Gas-Works of the Manchester Corporation. 
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JOHN BROWN & CO., Lrp., SHEFFIELD. 


Proprietors of 


ALDWARKE MAIN, CAR HOUSE & ROTHERHAM MAIN COLLIERIES, NEAR ROTHERHAM. 


ALDWARKE MAIN GAS GOAL | 


Analysis: 12,600 Feet of 19-Candle Gas per Ton. 


Value in Pounds of Sperm, 820°80. 
WERY FREE FROM IMPURITIES. 

























TELEGRAMS: “ATLAS, SHEFFIELD.” 









—+ LONDON OFFICE «— 


TELEGRAPHIC ADDRESSES 60, QUEEN VICTORIA S ST. E.C. 


“DRAKESON HALIFAX.” ~(Oq/ , TELEPHONE No 43. 
“ECLAIRAGE LONDON: >” WH ALIFAX EXCHANGE" 


































Ce 
Cr & SOLE AGENTS FOR . 
ow HISLOP’S 
hs — PATENT REGENERATIVE Se | 4 
- or” ENGLAND WALES & ABROAD. i 


RETORT BENCHES. ERECTED COMPLETE 
WITH OR WITHOUT SPECIAL FURNACES. 


A ; 
se RESULTS GUARANTERD. 
s ‘8 ON 
N K< \We 
Designs and Estimates on Application. 4 


GASEOUS FIRING A SPECIALTY. 
}CLAPHAM BROTHERS, Lp 


BEIGH LEY, WoRES. 
__ ESTABLISHED 1837. — 
CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 


National Telephone ” are T CCLAPHAM BROS., rr i 
No. “‘ KEIGHLEY 35.’ . KEIGHLEY.” °° ——e 




























GASHOLDER TANKS, RETORT-FITTINGS, 
COLUMNS, GIRDERS, LAYCOCK & GLAPHAM’S PATENT PATENT CONDENSER, 


tante-osvs, currens “ECLIPSE” WASHER-SCRUBBER, PURPIERS. vt" 























London ‘Representations Machines supplied will deal with a total of Manchester “Raprosppiaiive : 
Chesterfield House, 08, Great Yoweratrect. 92,670,000 cubic feet of Gas per day. og apron 





WATER VALVES & MAINS, and all kinds of Gas-Making Apparatus and General Ironwork 


Danes Printed by WatTer Kine (at the Office of King, Sell, and Railton, Ltd., 12, Gough, goa a publishea by him at 11, Bolt Court, Fleet Street, 
ip the City of London, —Tues sday, Sept. 27, 1 














